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otherw ise d irected  b y the Commission, 
sha ll respectfu lly decline to disclose the 
in form a tion  or produ ce the docu ments 
ca lled  for, b asing his refu sa l u pon th is  
section. A n y such person w ho is  served 
w ith  such a  subpena sha ll p rom ptly a d 
vise th e C ommission o f th e service o f 
such subpena, the natu re o f the in form a 
tion  or docu ments sought, and any c ir 
cu mstances w h ich  m ay b ea r u pon the 
des irab ility o f m akin g ava ila b le such in 
form a tion  or documents.

Super sedure. Th is  revision  o f C hapter 
V II  supersedes the n otice pu b lished a t 
27 F.R. 4569, concern ing th e opera tions 
and fu nctions o f the S ta te Advisory C om 
m ittees  o f the Commission, and the n o 
tice pu b lished a t 27 F .R . 4570, concern 
in g m eetings o f the S ta te A dvisory C om 
m ittees.

D a ted : D ecemb er 15,1964.

J o h n  A .  H a n n a h ,

C hairm an,

U .S. C om m iss ion on C iv il R ights .

[F .R . Doc. 64-13022; F i le d, Dec. 17, 1964;
8:50 a.m .]

T it le  4 2 — PUBLIC HEALTH
Ch a p t e r  I— Pu b lic H e a lt h  Se r v ice , D e 

p a r t m e n t  o f  H e a lt h , Ed u ca t io n , a n d  
W e lf a r e

SU BCH A P TER D— GRA N T S

PA RT  5 1 — G RA N T S T O  ST A T ES FO R  
PU BLIC H EA LTH  SER V I CES

G r a n t s f o r  D e n t a l H e a lt h  Se rv ice s

N otice o f proposed ru le making, pu b lic 
ru le m a kin g procedu res, and  delay in  
effective da te h a ve b een om itted  as u n 
necessary in  th e issuance o f the fo llow 
in g amendm ents  to th is  p a rt w hich  rela te 
solely to grants  fo r  p rogra m s rela tin g to 
den ta l h ea lth  services. Th e pu rpose o f 
these amendm ents is to add new  m a teria l 
p rovid in g the basis fo r  grants  fo r  den ta l 
h ea lth  services fo r  w h ich  fu nds  w ere 
m ade ava ila b le b y th e D epa rtm en t o f 
H ea lth , E du cation, and  W elfa re A p p ro 
p ria tion  Act, 1965.

Pu rsu ant to  section  314 (j) o f the Pu b 
lic H ea lth  S ervice Act, as amended (58 
S ta t. 695; 42 U .S .C . 246 ( j ) ) ,  these 
amendm ents  a re m ade a fter  consu lta 
tion  w ith , and w ith  the a greem ent of, a  
con feren ce o f th e S ta te h ea lth  au thor 
ities.

E ffe ctiv e  date. Th ese amendm ents 
sha ll b e effective on  th e da te o f pu b lica 
tion  in  the F e d e r a l  R e g i s t e r .

1. S ection  51.1 (f) is am ended to read  
as follow s :

§ 51.1 De f ini t ions.

* * * * *

( f )  “P la n s” refers  to th e in form a tion  
and proposa ls  su bm itted b y the S ta te 
h ea lth  a u th ority pu rsu ant to  the regu la 
tion s  in  th is  p a rt fo r  a ctivities  o f th e 
S ta te and politica l su bdivisions th ereof 
fo r  (1 ) th e preven tion , trea tm en t and 
con trol o f ven erea l disease, (2 ) th e p re 
ven tion , trea tm en t and  con trol o f tu ber-

RU LES A N D  R EG U LA T I O N S

culosis, (3 ) estab lish ing and m a in ta in ing 
pu b lic h ea lth  services, (4 ) the p reven 
tion, trea tm en t and con trol o f m enta l ill 
ness, inclu ding em otional, psych ia tric 
and n eu rologica l disorders, (5 ) estab 
lish in g and m a in ta in in g organ ized  com 
m u n ity program s o f h ea rt disease con 
trol, (6 ) th e p reven tion , con trol and 
erad ica tion  o f cancer, (7 ) services fo r  the 
ch ron ica lly ill and the aged, (8 ) estab 
lish ing and m a in ta in in g ra d iologica l 
h ea lth  services, or (9 ) estab lishing and 
m a in ta in in g den ta l h ea lth  services. 

* * * * *

2. S ection  51.2 is amended b y adding 
th ereto a  new  pa ra gra ph  (h ) w hich  reads 
as follow s :

§  51.2 A llo tm ents; extent  o f  h e a l t h  
proble m s.

*  *  * *  *

(h )  D e n ta l health. Th e exten t o f the 
den ta l h ea lth  prob lem  shall b e deter 
m ined  to b e equ al to the popu la tion  o f 
each  S tate.

3. S ection  51.3 is  am ended b y adding 
th ereto a  new  pa ra gra ph  ( i)  w hich  reads 
as follow s :

§ 51.3  Basis o f  allo tm ents.
* ♦ * * *

I ( i)  D e n ta l health. O f th e amou nt 
ava ila b le fo r  a llotm ent fo r  den ta l h ea lth  
program s, 100 percen t on the basis o f 
popu la tion  w eigh ted  b y fin ancia l need.

4. S ection  51.4(c) is  amended to read  
as follow s :

§ 51.4 A llo tm ents; est im ates; t im e o f  
m ak ing  ; durat ion. 

* * * * *

(c )  A llotm en ts  fo r  each  p rogra m  fo r  
the firs t s ix months sha ll b e made p rior 
to  th e b eginn ing o f th e fisca l yea r or  as 
soon th erea fter as p racticab le, and sha ll 
equ al n ot less th a n  60 percen t n or m ore 
th a n  70 percen t o f th e tota l stun deter 
m in ed  to b e ava ila b le fo r  a llotm en t du r 
in g th a t fisca l year. A t the end o f the 
second qu arter, th e amou nts o f a llot-  • 
ments fo r  th e firs t s ix-m onth  period  
w h ich  h ave n ot b een  certified  fo r  p a y
m ent to the respective S tates pu rsu ant to 
§ 51.8 sha ll b ecome ava ila b le fo r  a llot
m en t among the S ta tes  in  the same m a n 
n er as moneys w h ich  h a d  n ot previou s ly 
b een a llotted : Prov ided , T h a t w ith  re 
spect to gra n ts  fo r  m en ta l h ea lth  ac
tivities, such amounts o f the a llotm ent 
to any S ta te in  any yea r as a re approved 
in  its  p la n  fo r  th e developm en t o f com 
prehensive m en ta l h ea lth  p lann ing sha ll 
rem a in  ava ila b le fo r  expenditu re b y th a t 
S ta te fo r  th a t pu rpose du ring the fisca l 
yea r in  w h ich  th e S ta te p la n  is approved 
and du ring such p ortion  o f the n ext suc
ceed ing fisca l yea r as m a y b e approved 
b y the S u rgeon G en era l or h is  designee, 
and in  such cases (1 ) paym en ts from  
such amounts sha ll b e made du ring th e 
period  fo r  w h ich  such p la n  has b een ap 
p roved  w ithou t rega rd  to the six-monith 
a llotm en t lim ita tion  in  § 51 .8 (d ), and (2 ) 
expenditu res  o f pu b lic fu nds o f th e S ta te 
or  its  politica l su bdivision (oth erw ise 
a llow ab le fo r  m a tch ing pa ym en ts  o f 
m en ta l h ea lth  gra n t fu nds as au thorized 
b y § 51.9(a ) ) w h ich  a re made du ring the

fisca l yea r or such lon ger period for 
w h ich  such p la n  is  approved shall be 
a llow ab le fo r  m a tch ing such payments; 
and Prov ided  fu rthe r, Th a t w ith  respect 
to grants from  the fisca l yea r 1965 appro- 
p ria tion  fo r  den ta l hea lth , 100 percent of 
the fu nds ava ila b le fo r  a llotm ent during 
th a t yea r sha ll b e a llotted  as soon as 
practicab le in  the fisca l year, and that 
such a llotm en ts sha ll rem a in  available 
fo r  the rem a inder o f the fisca l year.

5. Th e firs t sentence in  section 51.6(b) 
is am ended to read  as follow s :

§ 51.6  P lan s; contents.

(b ) Th e S ta te h ea lth  department 
sha ll, w ith  respect to its  tota l annual 
expenditu res o f Federa l and required 
m a tch in g fu nds fo r  its  venerea l disease, 
tubercu losis, hea rt, cancer, mental 
hea lth , th e ch ron ica lly ill and the aged, 
ra d iologica l hea lth , and denta l health 
program s, provide in  its  S ta te plan for 
th e a lloca tion  o f such expenditures to 
such program s in  accordance w ith  either 
o f the follow in g procedu res:

6. S ection  51.9(a ) is amended to read 
as follow s :

51.9 R e quire d  expenditure  o f  State 
and lo c al fun d s; funds o f  cooperat
i n g  agencies.

(a )  M oneys  pa id  to  any S tate or to a 
coopera tin g agen cy pu rsuant to section 
314 o f the A ct sha ll b e pa id  u pon the con
d ition  th a t th ere b e expended in the 
S ta te du ring th e fisca l yea r for which 
pa ym en t is made and fo r  purposes speci
fied  in  the p la n  w ith  respect to which 
pa ym en t is made, pu b lic funds of the 
S ta te and its  politica l subdivision (or 
in  the case o f pa ym ents to  a cooperating 
a gen cy h avin g an  approved heart dis
ease con trol p lan, fu nds o f the cooperat
in g  a gen cy) in  amou nts which shall be 
exclu sive o f any fu nds derived from loan 
or gra n t from  th e U n ited  S tates for the 
same genera l pu rpose and which shall 
equ al separa tely fo r  venerea l disease con
trol, tubercu losis, m enta l hea lth , general 
hea lth , the ch ron ica lly ill and the aged, 
h ea rt disease, ra d iologica l health, and 
den ta l hea lth , 180 percen t o f the Federal 
gra n t fu nds  expended  pursuant to the 
plan , except th a t w ith  respect to Federal 
gra n t fu nds approp ria ted  especially for 
services fo r  th e ch ron ica lly ill and the 
aged th e percen tage sha ll be 50 percent 
fo r  fisca l years  1962, 1963, and 1964, and 
66% percen t fo r  fisca l yea r 1965.

6c. 215, 58 Stat . 690, as am ended; 42 U.S.C. 
6. In t e rp re t  o r apply  sec. 314, 58 Stat. 
3, as am ended; 42 U.S.C. 246)

D a ted : N ovem b er 24, 1964. 

[ s e a l ] L u t h e r  L .  T e r r y , 

Surgeon General.

Approved : D ecemb er 14, 1964. 
A n t h o n y  J. C e l e b r e z z e ,

Secretary .

[F .R . Doc. 64-12986; Filed,. Dec. 17, I964’ 
8:49 a.m .]
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 I

n
 m

o
re

 t
h

a
n

 o
n

e
 c

a
te


g
o

ry
.

A
2

3
.7

 
F

li
g

h
t
 l
o

a
d

s
, 

i 
A

2
3

.9
 

F
li

g
h

t
 c

o
n

d
it

io
n

s
.

A
2

3
.l

l 
C

o
n

tr
o

l 
s
u

rf
a

c
e

 l
o

a
d

s
.

A
2

3
.1

3
 

C
o

n
tr

o
l 

s
y

s
te

m
 l

o
a
d

s
.

A
p
p
e
n
d
i
x
 B

—
C
o
n
t
r
o
l
 S

u
r

f
a

c
e

 L
o

a
d
i
n
g
s

B
2

3
.1

 
G

e
n

e
ra

l.
B

2
3

.1
1
 

C
o

n
tr

o
l 

s
u

rf
a

c
e

 l
o

a
d

s
.

A
p
p
e
n
d
i
x
 
C
—
B

a
s

i
c

 
L

a
n
d
i
n
g
 
C
o
n
d
i
t
i
o
n
s

 

C
2

3
.1

 
B

a
s
ic

 l
a

n
d

in
g

 c
o

n
d

it
io

n
s
.

A
i
r
p
l
a
n
e
 F

l
i
g
h
t
 M

a
n
u
a
l

A
p
p
e
n
d
i
x
 D

—
W

h
e

e
l

 S
p

i
n
-
U
p
 L

o
a
d
s

G
e

n
e

ra
l.

O
p

e
ra

ti
n

g
 l
im

it
a

ti
o

n
s
. 

O
p

e
ra

ti
n

g
 p

ro
c
e

d
u

re
s
. 

P
e

rf
o

rm
a

n
c

e
 I

n
fo

rm
a

ti
o

n
. 

L
o

a
d

in
g

 i
n

fo
rm

a
ti

o
n

.

D
2

3
.1

 
W

h
e

e
l 

s
p

in
-u

p
 l

o
a
d

s
.

A
u
t
h
o
r
i
t
y
: 

T
h

e
 

p
ro

v
is

io
n

s
 

o
f 

th
is

 
P

a
r
t
 

2
3
 I

s
s
u

e
d

 u
n

d
e

r 
se

c
s.

 3
1

3
(a

),
 6

0
1
, 

6
0
3
, 

F
e

d
e

ra
l 

A
v

ia
ti

o
n

 A
c

t 
o

f 
1
9
5
8
; 

4
9
 U

.S
.C

. 
1

8
5

4
(a

),
 
1
4
2
1
, 

1
4
2
3
.
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S
u

b
p

a
rt

 
A

—
-G

e
n

e
ra

l 

§
 2

3
.1
 

A
p

p
li

c
a

b
il

it
y

.

(a
) 

T
h

is
 p

a
rt

 p
re

s
c
ri

b
e
s
 a

ir
w

o
rt

h
in

e
s
s
 

s
ta

n
d

a
rd

s
 

fo
r
 
th

e
 

is
s
u

e
 

o
f 

ty
p

e
 

c
e

r
ti

fi


c
a

te
s
, 

a
n

d
 c

h
a

n
g
e
s
 
to

 
th

o
s
e
 c

e
rt

if
ic

a
te

s
, 

fo
r
 s

m
a

ll
 a

ir
p

la
n

e
s
 i

n
 t

h
e
 n

o
rm

a
l,

 u
ti

li
ty

, 
a

n
d

 
a

c
ro

b
a

ti
c
 
c
a

te
g
o

ri
e
s
.

(b
) 

E
a

c
h

 
p

e
rs

o
n

 
w

h
o

 
a

p
p

li
e
s
 

u
n

d
e
r 

P
a

r
t 

2
1
 

[N
e

w
] 

fo
r
 
s
u

c
h

 
a

 
c

e
r
ti

fi
c
a

te
 
o

r 
c
h

a
n

g
e
 m

u
s
t 

s
h

o
w

 c
o

m
p

li
a

n
c
e
 
w

it
h

 
th

e
 

a
p

p
li

c
a

b
le

 r
e
q

u
ir

e
m

e
n

ts
 o

f 
th

is
 p

a
rt

.

§
 2

3
.3

 
A

ir
p

la
n

e
 c

a
te

g
o

ri
e
s
.

(a
) 

T
h

e
 n

o
rm

a
l 

c
a

te
g

o
ry

 i
s
 l

im
it

e
d

 t
o

 
a

ir
p

la
n

e
s
 i

n
te

n
d

e
d

 f
o

r
 n

o
n

a
c
ro

b
a

ti
c
 o

p


e
ra

ti
o

n
. 

N
o

n
a

c
ro

b
a

ti
c
 

o
p

e
ra

ti
o

n
 

in


c
lu

d
e
s
 a

n
y
 m

a
n

e
u

v
e
rs

 i
n

c
id

e
n

t 
to

 n
o

rm
a

l 
fl

y
in

g
, 

s
ta

ll
s
 

(e
x

c
e

p
t 

w
h

ip
 

s
ta

ll
s

),
 

a
n

d

tu
rn

s
 i

n
 w

h
ic

h
 t

h
e

 a
n

g
le

 o
f 

b
a

n
k

 i
s

 n
o

t 
m

o
re

 t
h

a
n

 6
0
 
d

e
g
re

e
s
.

(b
) 

T
h

e
 
u

ti
li

ty
 
c
a

te
g

o
ry

 
is

 l
im

it
e

d
 
to

 
a

ir
p

la
n

e
s
 
in

te
n

d
e

d
 f

o
r
 l

im
it

e
d

 a
c
ro

b
a

ti
c
 

o
p

e
ra

ti
o

n
. 

L
im

it
e

d
 
a

c
ro

b
a

ti
c
 
o

p
e
ra

ti
o

n
 

in
c
lu

d
e
s
 a

n
y

 m
a

n
e
u

v
e
rs

 i
n

c
id

e
n

t 
to

 n
o

r


m
a

l 
fl

y
in

g
, 

s
ta

ll
s
 

(e
x

c
e
p

t 
w

h
ip

 
s

ta
ll

s
),

 
s
p

in
s
 

(i
f 

a
p

p
ro

v
e
d

 
fo

r
 

th
e
 

p
a

rt
ic

u
la

r 
ty

p
e
 o

f 
a

ir
p

la
n

e
),

 l
a

z
y

 e
ig

h
ts

, 
c
h

a
n

d
e
ll

e
s
, 

a
n

d
 

s
te

e
p

 
tu

rn
s
 

in
 
w

h
ic

h
 

th
e

 
a

n
g

le
 

o
f 

b
a

n
k

 i
s
 m

o
re

 t
h

a
n

 6
0
 d

e
g
re

e
s
.

(c
) 

T
h

e
 
a

c
ro

b
a

ti
c
 
c
a

te
g

o
ry

 
is

 
li

m
it

e
d

 
to

 a
ir

p
la

n
e
s
 i

n
te

n
d

e
d

 f
o

r
 u

s
e
 w

it
h

o
u

t 
r
e


s
tr

ic
ti

o
n

s
 
o

th
e
r 

th
a

n
 t

h
o
s
e
 
s
h

o
w

n
 t

o
 
b

e
 

n
e
c
e
s
s
a

ry
 

a
s
 

a
 
re

s
u

lt
 
o

f 
re

q
u

ir
e
d

 
fl

ig
h

t 
te

s
ts

.
(d

) 
S

m
a

ll
 

a
ir

p
la

n
e
s
 

m
a

y
 

b
e
 

c
e

r
ti

fi


c
a

te
d

 
in

 m
o

re
 
th

a
n

 
o

n
e
 c

a
te

g
o

ry
 
if

 
th

e
 

re
q

u
ir

e
m

e
n

ts
 o

f 
e
a

c
h

 r
e
q

u
e
s
te

d
 c

a
te

g
o

ry
 

a
re

 m
e
t.

S
u

b
p

a
rt

 
B

—
F

li
g

h
t 

.

G
e
n
e
r
a
l

§
 2

3
.2

1
 

P
r
o

o
f 

o
f 

c
o

m
p

li
a

n
c

e
.

(a
) 

E
a

c
h

 r
e
q

u
ir

e
m

e
n

t 
o

f 
th

is
 s

u
b

p
a

rt
 

m
u

s
t 

b
e
 
m

e
t 

a
t 

e
a

c
h

 
a

p
p

ro
p

ri
a

te
 
c
o

m


b
in

a
ti

o
n

 o
f 

w
e

ig
h

t 
a

n
d

 c
e
n

te
r 

o
f 

g
r
a

v
it

y
 

w
it

h
in

 
th

e
 

ra
n

g
e
 

o
f 

lo
a

d
in

g
 

c
o

n
d

it
io

n
s
 

fo
r
 

w
h

ic
h

 
c
e
r
ti

fi
c

a
ti

o
n

 
is

 
re

q
u

e
s
te

d
. 

T
h

is
 m

u
s
t 

b
e
 s

h
o
w

n
—

(1
) 

B
y

 
te

s
ts

 
u

p
o

n
 
a

n
 
a

ir
p

la
n

e
 
o

f 
th

e
 

ty
p

e
 f

o
r
 w

h
ic

h
 c

e
rt

if
ic

a
ti

o
n

 i
s
 r

e
q

u
e
s
te

d
, 

o
r 

b
y
 

c
a

lc
u

la
ti

o
n

s
 

b
a

s
e
d

 
o
n

, 
a

n
d

 
e
q

u
a

l 
in

 
a

c
c
u

ra
c
y
 

to
, 

th
e
 

re
s
u

lt
s
 

o
f 

te
s
ti

n
g
; 

a
n

d (2
) 

B
y

 
s
y

s
te

m
a

ti
c
 

in
v
e
s
ti

g
a

ti
o

n
 

o
f 

e
a

c
h

 p
ro

b
a

b
le

 c
o

m
b

in
a

ti
o

n
 o

f 
w

e
ig

h
t 

a
n

d
 

c
e
n

te
r 

o
f 

g
r
a

v
it

y
, 

if
 
c
o

m
p

li
a

n
c
e
 

c
a

n
n

o
t 

b
e
 

re
a

s
o

n
a

b
ly

 
in

fe
rr

e
d

 
fr

o
m

 
c
o

m
b

in
a


ti

o
n

s
 i

n
v
e
s
ti

g
a

te
d

.
(b

) 
T

h
e

 
fo

ll
o

w
in

g
 

g
e
n

e
r
a

l 
to

le
ra

n
c
e
s
 

a
re

 a
ll

o
w

e
d

 d
u

ri
n

g
 f

li
g

h
t 

te
s
ti

n
g
. 

H
o

w


e
v
e
r,

 
g

re
a

te
r 

to
le

ra
n

c
e
s
 
m

a
y

 
b

e
 
a

ll
o

w
e
d

 
in

 p
a

rt
ic

u
la

r 
te

s
ts

:

It
e

m
. 

T
o

le
r

a
n

c
e
 

v
W

e
ig

h
t 

-
..

..
..

..
..

..
..

..
.

 
+

5
%

, 
-1

0
%

.
C

ri
ti

c
a

l 
it

e
m

s
 

a
ff

e
c
te

d
b

y
 w

e
ig

h
t _

__
__

__
__

_
—

 
+

5
%

, 
—

1
%

.
C

.Q
. 

__
__

__
__

__
__

__
__

__
__

_
 

±
7

%
 

to
ta

l 
tr

a
v

e
l.

§
 2

3
.2

3
 

L
o

a
d

 d
is

tr
ib

u
ti

o
n

 l
im

it
s
.

R
a

n
g

e
s
 o

f 
w

e
ig

h
ts

 a
n

d
 c

e
n

te
rs

 o
f 

g
r
a

v


it
y

 
w

it
h

in
 

w
h

ic
h

 
th

e
 

a
ir

p
la

n
e
 

m
a

y
 

b
e
 

s
a

fe
ly

 
o

p
e
ra

te
d

 
m

u
s
t 

b
e
 

e
s
ta

b
li

s
h

e
d

. 
I
f 

lo
w

 
fu

e
l 

a
d

v
e
rs

e
ly

 
a

ff
e
c
ts

 
b

a
la

n
c
e
 
o

r 
s
ta

b
il

it
y
, 

th
e
 

a
ir

p
la

n
e
 

m
u

s
t 

b
e
 

te
s
te

d
 

u
n

d
e
r 

c
o

n
d

it
io

n
s
 

s
im

u
la

ti
n

g
 

th
o

s
e
 
th

a
t 

w
o

u
ld

 
e
x

is
t 

w
h

e
n

 
th

e
 
a

m
o

u
n

t 
o

f 
u

s
a

b
le

 
fu

e
l 

d
o

e
s
 n

o
t 

e
x

c
e
e
d

 o
n

e
 g

a
ll

o
n

 f
o

r
 e

a
c
h

 
1
2
 

m
a

x
im

u
m

 
c
o

n
ti

n
u

o
u

s
 

h
o

rs
e
p

o
w

e
r 

o
f 

th
e
 e

n
g
in

e
 o

r 
e
n

g
in

e
s
.

§
 2

3
.2

5
 

W
e

ig
h

t 
li

m
it

s
.

X
a

) 
M

a
x

im
u

m
 

w
e
ig

h
t.

 
T

h
e

 
m

a
x

i

m
u

m
 

w
e

ig
h

t 
(t

h
e

 
h

ig
h

e
s
t 

w
e
ig

h
t 

a
t 

w
h

ic
h

 
c
o

m
p

li
a

n
c
e
 

w
it

h
 

e
a

c
h

 
a

p
p

li
c
a

b
le

 
re

q
u

ir
e
m

e
n

t 
o

f 
th

is
 p

a
r
t 

is
 s

h
o

w
n

) 
m

u
s
t 

b
e
 
e
s
ta

b
li

s
h

e
d

 s
o
 
th

a
t 

it
 i

s
—

(1
) 

N
o

t 
m

o
re

 t
h

a
n

—
(i

) 
T

h
e

 h
ig

h
e
s
t 

w
e
ig

h
t 

s
e
le

c
te

d
 b

y
 t

h
e
 

a
p

p
li

c
a

n
t;

(i
i)

 
E

x
c
e
p

t 
a

s
 p

ro
v
id

e
d

 i
n

 §
 2

3
.4

7
3
 f

o
r
 

m
u

lt
ie

n
g
in

e
 
a

ir
p

la
n

e
s
, 

th
e

 
d

e
s
ig

n
 m

a
x

i
m

u
m

 
w

e
ig

h
t 

(t
h

e
 

h
ig

h
e
s
t 

w
e
ig

h
t 

a
t 

w
h

ic
h

 
c
o

m
p

li
a

n
c
e
 

w
it

h
 
e
a

c
h

 
a

p
p

li
c
a

b
le

 
s

t
r
u

c
t
u

r
a

l 
lo

a
d

in
g

 
c

o
n

d
it

io
n

 
o

f 
t
h

is
 
p

a
r

t
 

is
 s

h
o

w
n

.)
 ;

 
o

r

(i
ii

) 
T

h
e

 
h

ig
h

e
s
t 

w
e
ig

h
t 

a
t 

w
h

ic
h

 
c
o

m
p

li
a

n
c
e
 

w
it

h
 

e
a

c
h

 
a

p
p

li
c
a

b
le

 
fl

ig
h

t 
re

q
u

ir
e
m

e
n

t 
o

f 
th

is
 
p

a
r
t 

is
 
s
h

o
w

n
; 

a
n

d
(2

) 
A

s
s
u

m
in

g
 a

 w
e
ig

h
t 

o
f 

1
7
0
 p

o
u

n
d

s
 

fo
r
 e

a
c
h

 o
c
c
u

p
a

n
t 

o
f 

e
a

c
h

 s
e
a

t 
fo

r
 n

o
r

m
a

l 
c
a

te
g

o
ry

 
a

ir
p

la
n

e
s
 
a

n
d

 
1
9
0
 
p

o
u

n
d

s
 

(u
n

le
s
s
 
o

th
e
rw

is
e
 
p

la
c
a

rd
e
d

) 
fo

r
 
u

ti
li

ty
 

a
n

d
 

a
c
ro

b
a

ti
c
 

c
a

te
g

o
ry

 
a

ir
p

la
n

e
s
, 

n
o

t 
le

s
s
 t

h
a

n
 t

h
e

 
w

e
ig

h
t 

w
it

h
—

(i
) 

E
a

c
h

 s
e
a

t 
o

c
c
u

p
ie

d
, 

o
il

 a
t 

fu
ll

 t
a

n
k

 
c
a

p
a

c
it

y
, 

a
n

d
 

a
t 

le
a

s
t 

e
n

o
u

g
h

 
fu

e
l 

fo
r
 

o
n

e
-h

a
lf

 
h

o
u

r 
o

f 
o

p
e
ra

ti
o

n
 

a
t 

ra
te

d
 

m
a

x
im

u
m

 c
o

n
ti

n
u

o
u

s
 p

o
w

e
r;

 
o

r
(i

i)
 

T
h

e
 r

e
q

u
ir

e
d

 m
in

im
u

m
 c

re
w

, 
a

n
d

 
fu

e
l 

a
n

d
 o

il
 t

o
 f

u
ll

 t
a

n
k

 c
a

p
a

c
it

y
.

(b
) 

M
in

im
u

m
 
w

e
ig

h
t.

 
T

h
e

 m
in

im
u

m
 

w
e

ig
h

t 
(t

h
e

 
lo

w
e
s
t 

w
e
ig

h
t 

a
t 

w
h

ic
h

 
c
o

m
p

li
a

n
c
e
 

w
it

h
 

e
a

c
h

 
a

p
p

li
c
a

b
le

 
r
e


q

u
ir

e
m

e
n

t 
o

f 
th

is
 
p

a
r
t 

is
 

s
h

o
w

n
) 

m
u

s
t 

b
e
 e

s
ta

b
li

s
h

e
d

 s
o
 t

h
a

t 
it

 i
s
 n

o
t 

m
o

re
 t

h
a

n
 

th
e
 s

u
m

 o
f—

(1
) 

T
h

e
 

e
m

p
ty

 
w

e
ig

h
t 

d
e
te

rm
in

e
d

 
u

n
d

e
r 

§ 
2

3
.2

9
;

(2
) 

T
h

e
 w

e
ig

h
t 

o
f 

th
e
 
re

q
u

ir
e
d

 m
in

i
m

u
m

 
c
re

w
 

(a
s
s
u

m
in

g
 

a
 

w
e

ig
h

t 
o

f 
1
7
0
 

p
o

u
n

d
s
 f

o
r
 e

a
c
h

 c
r
e

w
m

e
m

b
e

r
);

(3
) 

T
h

e
 w

e
ig

h
t 

o
f 

th
e
 o

il
 a

t 
fu

ll
 t

a
n

k
 

c
a

p
a

c
it

y
; 

a
n

d
(4

) 
T

h
e

 
w

e
ig

h
t 

o
f 

n
o

 
m

o
re

 
th

a
n

 
th

e
 

q
u

a
n

ti
ty

 
o

f 
fu

e
l 

n
e
c
e
s
s
a

ry
 
fo

r
 
o

n
e

-h
a

lf
 

h
o

u
r 

o
f 

o
p

e
ra

ti
o

n
 

a
t 

ra
te

d
 

m
a

x
im

u
m

 
c
o

n
ti

n
u

o
u

s
 p

o
w

e
r.

§
 2

3
.2

9
 

E
m

p
ty

 
w

e
ig

h
t 

a
n

d
 

c
o

rr
e

s
p

o
n

d


in
g

 c
e

n
te

r 
o

f 
g
ra

v
it

y
.

(a
) 

T
h

e
 

e
m

p
ty

 
w

e
ig

h
t 

a
n

d
 

c
o

rr
e


s
p

o
n

d
in

g
 
c
e
n

te
r 

o
f 

g
r
a

v
it

y
 
m

u
s
t 

b
e
 
d

e


te
rm

in
e
d

 
b

y
 

w
e
ig

h
in

g
 

th
e

 
a

ir
p

la
n

e
 

w
it

h
—

(1
) 

F
ix

e
d

 b
a

ll
a

s
t;

(2
) 

U
n

u
s
a

b
le

 
fu

e
l 

d
e
te

rm
in

e
d

 
u

n
d

e
r 

§ 
2
3
.9

5
9
;

(3
) 

U
n

d
ra

in
a

b
le

 
o

il
 

(t
h

e
 

o
il

 
re

m
a

in


in
g

 
in

 
th

e
 
a

ir
p

la
n

e
 
w

h
il

e
 i

n
 t

h
e
 
g
ro

u
n

d
 

a
tt

it
u

d
e
 
a

ft
e

r
 
d

ra
in

a
g
e
 
o

f 
a

ll
 

d
ra

in
a

b
le

 
o

il
 i

n
 t

h
a

t 
a

tt
it

u
d

e
);

(4
) 

E
n

g
in

e
 c

o
o

la
n

t;
 a

n
d

(5
) 

H
y

d
ra

u
li

c
 f

lu
id

.
(b

) 
T

h
e

 
c
o

n
d

it
io

n
 
o

f 
th

e
 

a
ir

p
la

n
e
 
a

t 
th

e
 

ti
m

e
 

o
f 

d
e
te

r
m

in
in

g
 

e
m

p
ty

 
w

e
ig

h
t 

m
u

s
t 

b
e
 o

n
e
 t

h
a

t 
is

 w
e
ll

 d
e
fi

n
e
d

 a
n

d
 c

a
n

 
b

e
 e

a
s
il

y
 r

e
p

e
a

te
d

.

§
 2

3
.3

1
 

R
e

m
o

v
a

b
le

 b
a

ll
a

s
t.

R
e
m

o
v
a

b
le

 
b

a
ll

a
s
t 

m
a

y
 

b
e
 

u
s
e
d

 
in

 
s
h

o
w

in
g
 
c
o

m
p

li
a

n
c
e
 

w
it

h
 
th

e
 

fl
ig

h
t 

r
e


q

u
ir

e
m

e
n

ts
 o

f 
th

is
 s

u
b

p
a

rt
, 

if
—

(a
) 

T
h

e
 

p
la

c
e

 
fo

r
 

c
a

rr
y

in
g

 
b

a
ll

a
s
t 

is
 

p
ro

p
e

rl
y

 
d

e
s
ig

n
e

d
 

a
n

d
 

in
s
ta

ll
e

d
, 

a
n

d
 

is
 

m
a

r
k

e
d

 u
n

d
e

r
 §

 
2

3
.1

5
5

7
; 

a
n

d

\
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(b
) 

T
h

e
 

A
ir

p
la

n
e

 
P

li
g

h
t
 

M
a

n
u

a
l 

in


c
lu

d
e

s
 i

n
s

t
r
u

c
t
io

n
s

 f
o

r
 t

h
e

 p
r
o

p
e

r
 p

la
c

e


m
e

n
t
 

o
f 

t
h

e
 

r
e

m
o

v
a

b
le

 
b

a
ll

a
s

t
 

u
n

d
e

r
 

e
a

c
h

 l
o

a
d

in
g

 c
o

n
d

it
io

n
 f

o
r
 w

h
ic

h
 r

e
m

o
v


a

b
le

 
b

a
ll

a
s

t
 i

s
 
n

e
c

e
s
s
a

r
y

.

§
 2

3
.3

3
 

P
ro

p
e

ll
e

r 
s
p

e
e
d

 a
n

d
 p

it
c

h
 l

im
it

s.

(a
) 

G
e

n
e

r
a

l.
 

T
h

e
 p

r
o

p
e
ll

e
r 

s
p

e
e
d

 a
n

d
 

p
it

c
h

 m
u

s
t 

b
e
 l

im
it

e
d

 t
o

 v
a

lu
e
s
 t

h
a

t 
w

il
l 

a
s
s
u

re
 
s
a

fe
 
o

p
e
ra

ti
o

n
 
u

n
d

e
r 

n
o

rm
a

l 
o

p


e
ra

ti
n

g
 c

o
n

d
it

io
n

s
.

(b
) 

P
r
o

p
e

ll
e

r
s

 
n

o
t 

c
o

n
tr

o
ll

a
b

le
 

in
 

fl
ig

h
t.

 
F

o
r
 

e
a

c
h

 
p

ro
p

e
ll

e
r 

w
h

o
s
e
 

p
it

c
h

 
c
a

n
n

o
t 

b
e
 c

o
n

tr
o

ll
e
d

 i
n

 f
li

g
h

t—
(1

) 
D

u
ri

n
g

 
ta

k
e
o

ff
 

a
n

d
 

in
it

ia
l 

c
li

m
b

 
a

t 
V

Y
, 

th
e
 
p

ro
p

e
ll

e
r 

m
u

s
t 

li
m

it
 
th

e
 

e
n



g
in

e
 
r.

p
.m

.,
 
a

t 
fu

ll
 
th

r
o

tt
le

 
o

r 
a

t 
m

a
x

i
m

u
m

 
a

ll
o

w
a

b
le

 
ta

k
e
o

ff
 

m
a

n
if

o
ld

 
p

re
s


s
u

re
, 

to
 

a
 

s
p

e
e
d

 
n

o
t 

g
re

a
te

r 
th

a
n

 
th

e
 

m
a

x
im

u
m

 
a

ll
o

w
a

b
le

 
ta

k
e
o

ff
 
r.

p
.m

.;
 

a
n

d
(2

) 
D

u
ri

n
g
 

a
 

c
lo

s
e
d

 
th

r
o

tt
le

 
g
li

d
e
 

a
t 

th
e
 

p
la

c
a

rd
e
d

 
“
n

e
v
e
r
-e

x
c
e
e
d

 
s
p

e
e
d

”
, 

th
e
 
p

ro
p

e
ll

e
r 

m
a

y
 

n
o

t 
c
a

u
s
e
 

a
n

 
e
n

g
in

e
 

s
p

e
e
d

 
a

b
o

v
e
 

1
1
0
 

p
e
rc

e
n

t 
o

f 
m

a
x

im
u

m
 

c
o

n
ti

n
u

o
u

s
 

s
p

e
e
d

.
(c

) 
C

o
n

tr
o

ll
a

b
le

 p
it

c
h

 p
r
o

p
e

ll
e

r
s

 w
it

h


o
u

t 
c
o

n
s

ta
n

t 
s
p

e
e
d

 
c
o

n
tr

o
ls

. 
E

a
c
li

 p
r
o


p

e
ll

e
r 

th
a

t 
c
a

n
 

b
e
 

c
o

n
tr

o
ll

e
d

 
in

 
fl

ig
h

t,
 

b
u

t 
th

a
t 

d
o

e
s
 
n

o
t 

h
a

v
e
 

c
o

n
s
ta

n
t 

s
p

e
e
d

 
c
o

n
tr

o
ls

, 
m

u
s
t 

h
a

v
e
 a

 m
e
a

n
s
 t

o
 l

im
it

 t
h

e
 

p
it

c
h

 r
a

n
g

e
 s

o
 t

h
a

t—
(1

) 
T

h
e

 
lo

w
e
s
t 

p
o

s
s
ib

le
 

p
it

c
h

 
a

ll
o
w

s
 

c
o

m
p

li
a

n
c
e
 

w
it

h
 

p
a

ra
g

ra
p

h
 

(b
)(

1
) 

o
f 

th
is

 s
e
c
ti

o
n

; 
a

n
d

(2
) 

T
h

e
 
h

ig
h

e
s
t 

p
o
s
s
ib

le
 
p

it
c
h

 
a

ll
o

w
s
 

c
o

m
p

li
a

n
c
e
 

w
it

h
 

p
a

ra
g

ra
p

h
 

(b
) 

(2
) 

o
f 

th
is

 s
e
c
ti

o
n

.
(d

) 
C

o
n

tr
o

ll
a

b
le

 
p

it
c
h

 
p

r
o

p
e

ll
e

r
s

 
w

it
h

 
c
o

n
s

ta
n

t 
s
p

e
e
d

 
c
o

n
tr

o
ls

. 
E

a
c
h

 
c
o

n
tr

o
l

la
b

le
 p

it
c
h

 p
r
o

p
e
ll

e
r 

w
it

h
 c

o
n

s
ta

n
t 

s
p

e
e
d

 
c
o

n
tr

o
ls

 m
u

s
t 

h
a

v
e
—

(1
) 

W
it

h
 

th
e
 

g
o

v
e
rn

o
r 

in
 

o
p

e
ra

ti
o

n
, 

a
 

m
e
a

n
s
 

a
t 

th
e
 

g
o

v
e
rn

o
r 

to
 

li
m

it
 

th
e
 

m
a

x
im

u
m

 e
n

g
in

e
 s

p
e
e
d

 t
o

 t
h

e
 m

a
x

im
u

m
 

a
ll

o
w

a
b

le
 t

a
k

e
o

ff
 r

.p
.m

.;
 a

n
d

(2
) 

W
it

h
 

th
e
 

g
o

v
e
rn

o
r 

in
o

p
e
ra

ti
v
e
, 

a
 

m
e
a

n
s
 

to
 

li
m

it
 

th
e
 

m
a

x
im

u
m

 
e
n

g
in

e
 

s
p

e
e
d

 
to

 
1
0
3
 

p
e
rc

e
n

t 
o

f 
th

e
 

m
a

x
im

u
m

 
a

ll
o

w
a

b
le

 
ta

k
e
o

ff
 

r.
p

.m
. 

w
it

h
 

th
e
 

p
r
o


p

e
ll

e
r 

b
la

d
e
s
 a

t 
th

e
 l

o
w

e
s
t 

p
o
s
s
ib

le
 p

it
c
h

 
a

n
d

 
w

it
h

 t
a

k
e
o

ff
 
m

a
n

if
o

ld
 
p

re
s
s
u

re
, 

th
e
 

a
ir

p
la

n
e
 s

ta
ti

o
n

a
ry

, 
a

n
d

 n
o

 w
in

d
.

P
e

r
f

o
r

m
a
n

c
e

 

§
 2

3
.4

5
 

G
e

n
e

ra
l.

C
o

m
p

li
a

n
c
e
 w

it
h

 t
h

e
 p

e
r
fo

rm
a

n
c
e
 
r
e


q

u
ir

e
m

e
n

ts
 

o
f 

th
is

 
s
u

b
p

a
rt

 
m

u
s
t 

b
e
 

s
h

o
w

n
 

fo
r
 

s
ti

ll
 

a
ir

 
w

it
h

 
a

 
s
ta

n
d

a
rd

 
a

tm
o

s
p

h
e
re

.

§
 2

3
.4

9
 

S
ta

ll
in

g
 s

p
e

e
d

.

(a
) 

V
c

, 
is

 t
h

e
 s

ta
ll

in
g

 s
p

e
e
d

, 
if

 o
b

ta
in

-

a
b

le
, 

o
r 

th
e

 
m

in
im

u
m

 
s
te

a
d

y
 

s
p

e
e
d

, 
in

 
m

il
e

s
 p

e
r 

h
o

rn
' 

(C
A

S
),

 a
t
 w

h
ic

h
 t

h
e

 a
ir


p

la
n

e
 i

s
 c

o
n

tr
o

ll
a

b
le

, 
w

it
h

 t
h

e
—

(1
) 

E
n

g
in

e
s
 

id
li

n
g
, 

th
ro

tt
le

s
 

c
lo

s
e
d

 
(o

r
 a

t 
n

o
t 

m
o

re
 t

h
a

n
 t

h
e
 p

o
w

e
r 

n
e
c
e
s
s
a

ry
 

fo
r
 z

e
ro

 t
h

ru
s
t 

a
t 

a
 s

p
e
e
d

 n
o

t 
m

o
re

 t
h

a
n

 
1
1
0
 p

e
rc

e
n

t 
o

f 
th

e
 s

ta
ll

in
g

 s
p

e
e

d
);

(2
) 

P
r
o

p
e
ll

e
rs

 i
n

 t
h

e
 t

a
k

e
o

ff
 p

o
s
it

io
n

;
(3

) 
L

a
n

d
in

g
 g

e
a

r 
e
x

te
n

d
e
d

;
(4

) 
W

in
g

 f
la

p
s
 i

n
 t

h
e
 l

a
n

d
in

g
 p

o
s
it

io
n

;
(5

) 
C

o
w

l 
fl

a
p

s
 c

lo
s
e
d

;
(6

) 
C

e
n

te
r 

o
f 

g
r
a

v
it

y
 

in
 

th
e
 

m
o

s
t 

u
n

fa
v
o

ra
b

le
 

p
o

s
it

io
n

 
w

it
h

in
 

th
e

 
a

ll
o

w


a
b

le
 l

a
n

d
in

g
 r

a
n

g
e

; 
a

n
d

(7
) 

W
e

ig
h

t 
u

s
e
d

 
w

h
e
n

 
V

g
o 

is
 

b
e
in

g

u
s
e
d

 a
s
 a

 f
a

c
to

r
 t

o
 d

e
te

rm
in

e
 c

o
m

p
li

a
n

c
e
 

w
it

h
 

a
 

re
q

u
ir

e
d

 
p

e
rf

o
rm

a
n

c
e
 

s
ta

n
d

a
rd

.
(b

) 
V

„ 
a

t 
m

a
x

im
u

m
 w

e
ig

h
t 

m
a

y
 n

o
t

°0
e
x

c
e
e
d

 7
0
 m

il
e
s
 p

e
r 

h
o

u
r 

fo
r
—

(1
) 

S
in

g
le

-e
n

g
in

e
 a

ir
p

la
n

e
s
; 

a
n

d
(2

) 
M

u
lt

ie
n

g
in

e
 

a
ir

p
la

n
e
s
 

o
f 

6
,0

0
0
 

p
o
u

n
d

s
 

o
r 

le
s
s
 

m
a

x
im

u
m

 
w

e
ig

h
t 

th
a

t 
c
a

n
n

o
t 

m
e
e
t 

th
e
 m

in
im

u
m

 r
a

te
 o

f 
c
li

m
b

 
s
p

e
c
if

ie
d

 
in

 
§ 

2
3

.6
7

(b
) 

w
it

h
 
th

e
 

c
ri

ti
c

a
l 

e
n

g
in

e
 i

n
o

p
e
ra

ti
v
e
.

(c
) 

V
8
 

is
 t

h
e
 c

a
li

b
ra

te
d

 s
ta

ll
in

g
 s

p
e
e
d

,

if
 

o
b

ta
in

a
b

le
, 

o
r 

th
e
 

m
in

im
u

m
 

s
te

a
d

y
 

s
p

e
e
d

, 
in

 m
il

e
s
 p

e
r 

h
o
u

r,
 a

t 
w

h
ic

h
 t

h
e
 a

ir


p
la

n
e
 i

s
 c

o
n

tr
o

ll
a

b
le

, 
w

it
h

 t
h

e
—

(1
) 

E
n

g
in

e
s
 

id
li

n
g
, 

th
ro

tt
le

s
 

c
lo

s
e
d

 
(o

r
 a

t 
n

o
t 

m
o

re
 t

h
a

n
 t

h
e
 p

o
w

e
r 

n
e
c
e
s
s
a

ry
 

fo
r
 z

e
ro

 t
h

ru
s
t 

a
t 

a
 s

p
e
e
d

 n
o

t 
m

o
re

 t
h

a
n

 
1
1
0
 p

e
rc

e
n

t 
o

f 
th

e
 s

ta
ll

in
g

 s
p

e
e

d
);

(2
) 

P
r
o

p
e
ll

e
rs

 i
n

 t
h

e
 t

a
k

e
o

ff
 p

o
s
it

io
n

:
(3

) 
A

ir
p

la
n

e
 i

n
 t

h
e
 c

o
n

d
it

io
n

 e
x

is
ti

n
g

in
 
th

e
 
te

s
t 

in
 
w

h
ic

h
 
V

s
 

is
 
b

e
in

g
 
u

s
e
d

; 
1

a
n

d (4
) 

W
e

ig
h

t 
u

s
e
d

 
w

h
e
n

 
V

S
l 

is
 

b
e
in

g

u
s
e
d

 a
s
 a

 f
a

c
to

r
 t

o
 d

e
te

rm
in

e
 c

o
m

p
li

a
n

c
e
 

w
it

h
 

a
 

re
q

u
ir

e
d

 
p

e
r
fo

rm
a

n
c
e
 

s
ta

n
d

a
rd

.
(d

) 
V

8
o
 
a

n
d

 
V

S
i 

m
u

s
t 

b
e
 
d

e
te

rm
in

e
d

b
y
 f

li
g

h
t 

te
s
ts

, 
u

s
in

g
 t

h
e
 p

ro
c
e
d

u
re

 s
p

e
c


if
ie

d
 
in

 
§ 

2
3
.2

0
1
.

§
 2

3
.5

1
 

T
a

k
e
o

ff
.

(a
) 

F
o

r
 
a

ir
p

la
n

e
s
 

o
f 

m
o

re
 
th

a
n

 
6
,0

0
0
 

p
o

u
n

d
s
 

m
a

x
im

u
m

 
w

e
ig

h
t 

(e
x

c
e
p

t 
s
k

i-
 

p
la

n
e
s
 f

o
r
 w

h
ic

h
 l

a
n

d
p

la
n

e
 t

a
k

e
o

ff
 
d

a
ta

 
h

a
s
 

b
e
e
n

 
d

e
te

rm
in

e
d

 
u

n
d

e
r 

th
is

 
p

a
ra


g
ra

p
h

 
a

n
d

 
fu

rn
is

h
e
d

 
in

 
th

e
 

A
ir

p
la

n
e
 

F
li

g
h

t 
M

a
n

u
a

l)
 —

(1
) 

T
h

e
 
d

is
ta

n
c
e
 
re

q
u

ir
e
d

 
to

 t
a

k
e
 
o

ff
 

a
n

d
 c

li
m

b
 o

v
e
r 

a
 5

0
-f

o
o

t 
o

b
s
ta

c
le

 m
u

s
t 

b
e
 

d
e
te

rm
in

e
d

 w
it

h
—

<
i>

 
T

h
e

 
e

n
g

in
e

s
 

o
p

e
r
a

t
in

g
 

w
it

h
in

 
a

p


p
r
o

v
e

d
 o

p
e

r
a

t
in

g
 l

im
it

a
t

io
n

s
; 

a
n

d
(i

i)
 

T
h

e
 

c
o

w
l 

fl
a

p
s
 

in
 

th
e
 

n
o

rm
a

l 
ta

k
e
o

ff
 p

o
s
it

io
n

;
(2

) 
U

p
o

n
 r

e
a

c
h

in
g
 a

 h
e
ig

h
t 

o
f 

5
0
 f

e
e

t 
a

b
o

v
e
 
th

e
 
ta

k
e
o

ff
 s

u
rf

a
c
e
 l

e
v
e
l,

 
th

e
 
a

ir


p
la

n
e
 m

u
s
t 

h
a

v
e
 r

e
a

c
h

e
d

 a
 s

p
e
e
d

 o
f 

n
o

t 
le

s
s
 t

h
a

n
—

(i
) 

1
.3

F
S

i;
o

r

(i
i)

 
A

n
y

 l
e
s
s
e
r 

s
p

e
e
d

, 
n

o
t 

le
s
s
 t

h
a

n
 V

x
 

p
lu

s
 
5
 
m

il
e
s
 
p

e
r 

h
o
u

r,
 
th

a
t 

is
 
s
h

o
w

n
 t

o
 

b
e
 

s
a

fe
 

u
n

d
e
r 

a
n

y
 

c
o

n
d

it
io

n
, 

in
c
lu

d
in

g
 

tu
rb

u
le

n
c
e
 a

n
d

 c
o

m
p

le
te

 e
n

g
in

e
 
fa

il
u

re
;

(3
) 

T
h

e
 
s
ta

rt
in

g
 
p

o
in

t 
fo

r
 
m

e
a

s
u

ri
n

g
 

s
e
a

p
la

n
e
 a

n
d

 a
m

p
h

ib
ia

n
 t

a
k

e
o

ff
 d

is
ta

n
c
e
 

m
a

y
 b

e
 t

h
e
 p

o
in

t 
a

t 
w

h
ic

h
 a

 s
p

e
e
d

 o
f 

n
o

t 
m

o
re

 
th

a
n

 
th

re
e
 

m
il

e
s
 

p
e
r 

h
o

u
r 

is
 

r
e

a
c

h
e

d
; 
a

n
d

(4
) 

N
o

 t
a

k
e
o

ff
 m

a
d

e
 t

o
 d

e
te

rm
in

e
 t

h
e
 

d
a

ta
 r

e
q

u
ir

e
d

 b
y
 t

h
is

 s
e
c
ti

o
n

 m
a

y
 r

e
q

u
ir

e
 

e
x

c
e
p

ti
o

n
a

l 
p

il
o

ti
n

g
 s

k
il

l 
o

r 
e
x

c
e
p

ti
o

n
a

ll
y

 
fa

v
o

ra
b

le
 

c
o

n
d

it
io

n
s
.

(b
) 

F
o

r
 
a

ir
p

la
n

e
s
 

o
f 

6
,0

0
0
 

p
o
u

n
d

s
 

o
r 

le
s
s
 m

a
x

im
u

m
 w

e
ig

h
t—

(1
) 

T
h

e
 
ta

k
e
o

ff
 

m
a

y
 

n
o

t 
re

q
u

ir
e
 

e
x


c
e
p

ti
o

n
a

l 
p

il
o

ti
n

g
 s

k
il

l;
(2

) 
W

it
h

 t
a

k
e
o

ff
 p

o
w

e
r,

 t
h

e
re

 m
u

s
t 

b
e
 

e
n

o
u

g
h

 e
le

v
a

to
r 

c
o

n
tr

o
l—

(i
) 

F
o

r
 
a

 
ta

il
-w

h
e
e
l 

ty
p

e
 
a

ir
p

la
n

e
, 

to
 

m
a

in
ta

in
, 

a
t 

0
.8

 V
8

i,
 a

n
 a

tt
it

u
d

e
 t

h
a

t 
w

il
l

a
ll

o
w

 h
o

ld
in

g
 t

h
e
 a

ir
p

la
n

e
 o

n
 t

h
e

 r
u

n
w

a
y
 

u
n

ti
l 

a
 s

a
fe

 t
a

k
e
o

ff
 s

p
e
e
d

 i
s
 r

e
a

c
h

e
d

; 
a

n
d

(i
i)

 
F

o
r
 a

 n
o

s
e
-w

h
e
e
l 

ty
p

e
 a

ir
p

la
n

e
 t

o
 

ra
is

e
 t

h
e
 n

o
s
e
-w

h
e
e
l 

c
le

a
r 

o
f 

th
e
 t

a
k

e
o

ff
 

s
u

rf
a

c
e
 a

t 
0
.8

5
 V

s
 
.

§
 2

3
.6

5
 

C
li

m
b

: 
a

ll
 e

n
g

in
e

s
 o

p
e

ra
ti

n
g

.

(a
) 

F
o

r
 
a

ir
p

la
n

e
s
 
o

f 
m

o
re

 
th

a
n

 
6
,0

0
0
 

p
o
u

n
d

s
 m

a
x

im
u

m
 w

e
ig

h
t—

(1
) 

E
a

c
h

 a
ir

p
la

n
e
 m

u
s
t 

h
a

v
e
 a

 s
te

a
d

y
 

ra
te

 o
f 

c
li

m
b

 a
t 

s
e
a

 
le

v
e

l 
o

f 
a

t 
le

a
s
t 

3
0
0
 

fe
e

t 
p

e
r 

m
in

u
te

 
a

n
d

 
a

 
s
te

a
d

y
 

a
n

g
le

 
o

f 
c
li

m
b

 
o

f 
a

t 
le

a
s
t 

1
:1

2
 

fo
r
 

la
n

d
 

p
la

n
e
s
 

o
r 

1
:1

5
 

fo
r
 

s
e
a

p
la

n
e
s
 

a
n

d
 

a
m

p
h

ib
ia

n
s
 

w
it

h
—

(1
) 

N
o

t 
m

o
re

 
th

a
n

 
m

a
x

im
u

m
 
c
o

n
ti

n


u
o
u

s
 p

o
w

e
r 

o
n

 e
a

c
h

 e
n

g
in

e
;

(i
i)

 
T

h
e

 l
a

n
d

in
g

 g
e

a
r 

r
e

tr
a

c
te

d
;

(i
ii

) 
T

h
e

 w
in

g
 f

la
p

s
 i

n
 t

h
e
 t

a
k

e
o

ff
 p

o


s
it

io
n

; 
a

n
d

(i
v

) 
T

h
e

 
c
o

w
l 

fl
a

p
s
 

in
 

th
e
 

p
o

s
it

io
n

 
u

s
e
d

 
in

 
th

e
 

c
o

o
li

n
g

 
te

s
ts

 
re

q
u

ir
e
d

 
b

y
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3
.1

0
4
1
 t

h
ro

u
g

h
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3
.1

0
4
7
;

(2
) 

E
a

c
h

 
a

ir
p

la
n

e
 

w
it

h
 

e
n

g
in

e
s
 

fo
r
 

w
h

ic
h

 t
h

e
 t

a
k

e
o

ff
 a

n
d

 m
a

x
im

u
m

 c
o

n
ti

n


u
o
u

s
 p

o
w

e
r 

ra
ti

n
g

s
 a

re
 i

d
e
n

ti
c
a

l 
a

n
d

 t
h

a
t 

h
a

s
 f

ix
e
d

-p
it

c
h

, 
tw

o
-p

o
s
it

io
n

, 
o

r 
s
im

il
a

r 
p

ro
p

e
ll

e
rs

, 
m

a
y

 
u

s
e
 

a
 

lo
w

e
r 

p
ro

p
e
ll

e
r

p
lt

c
l^

s
e

tt
in

^
T

n
w

^
tn

a
^

a
T

io
w

e
a

 
B

y
§ 

2
3

.3
3

 
t
o

 
o

b
t
a

in
 
r
a

t
e

d
 

e
n

g
in

e
 

r
.p

.m
. 

a
t

 

V
x

. 
if

—
(1

) 
T

h
e

 a
ir

p
la

n
e
 s

h
o
w

s
 m

a
rg

in
a

l 
p

e
r

fo
rm

a
n

c
e
 
(s

u
c
h

 a
s
 w

h
e
n

 i
t 

c
a

n
 m

e
e
t 

th
e
 

ra
te

 o
f 

c
li

m
b

 r
e
q

u
ir

e
m

e
n

ts
 o

f 
p

a
ra

g
ra

p
h

(a
) 

(I
) 

o
f 

th
is

 
s
e
c
ti

o
n

 
b

u
t 

h
a

s
 
d

if
fi

c
u

lt
y
 

in
 
m

e
e
ti

n
g

 
th

e
 
a

n
g

le
 

o
f 

c
li

m
b

 
re

q
u

ir
e


m
e
n

ts
 
o

f 
p

a
ra

g
ra

p
h

 
(a

)(
1

) 
o

f 
th

is
 
s
e
c


ti
o

n
 o

r 
o

f 
§ 

2
3

.7
7

);
 a

n
d

(i
i)

 
A

c
c
e
p

ta
b

le
 e

n
g
in

e
 c

o
o

li
n

g
 i

s
 s

h
o

w
n

 
a

t 
th

e
 

lo
w

e
r 

s
p

e
e
d

 
a

s
s
o

c
ia

te
d

 
w

it
h

 
th

e
 

b
e
s
t 

a
n

g
le

 o
f 

c
li

m
b

.
(b

) 
E

a
c
h

 
a

ir
p

la
n

e
 
o

f 
6
,0

0
0
 
p

o
u

n
d

s
 
o

r 
le

s
s
 m

a
x

im
u

m
 w

e
ig

h
t 

m
u

s
t 

h
a

v
e
 a

 s
te

a
d

y
 

ra
te

 o
f 

c
li

m
b

 a
t 

s
e
a

 l
e

v
e

l 
o

f 
a

t 
le

a
s
t 

3
0
0
 

fe
e

t 
p

e
r 

m
in

u
te

, 
o

r 
1
0
 

V
8

i 
(t

h
a

t 
is

, 
th

e

n
u

m
b

e
r 

o
f 

fe
e

t 
p

e
r 

m
in

u
te

 i
s
 o

b
ta

in
e
d

 b
y
 

m
u

lt
ip

ly
in

g
 t

h
e
 n

u
m

b
e
r 

o
f 

m
il

e
s
 p

e
r 

h
o

u
r 

b
y
 1

0
),

 w
h

ic
h

e
v

e
r 

is
 g

re
a

te
r,

 w
it

h
—

, 
(1

) 
T

a
k

e
o

ff
 p

o
w

e
r;

(2
) 

T
h

e
 l
a

n
d

in
g
 g

e
a

r 
e
x

te
n

d
e
d

;
(3

) 
T

h
e

 w
in

g
 
fl

a
p

s
 i

n
 
th

e
 
ta

k
e
o

ff
 p

o


s
it

io
n

; 
a

n
d

(4
) 

T
h

e
 c

o
w

l 
fl

a
p

s
 i

n
 t

h
e
 p

o
s
it

io
n

 u
s
e
d

 
in

 
th

e
 

c
o

o
li

n
g
 

t
e

s
t

s
 

re
q

u
ir

e
d

 
b

y
 

§§
 2

3
.1

0
4
1
 t

h
ro

u
g

h
 2

3
.1

0
4
7
.

§
 2

3
.6

7
 

C
li

m
b

: 
o

n
e

 
e

n
g

in
e

 
in

o
p

e
ra

ti
v

e
.

(a
) 

E
a

c
h

 
m

u
lt

ie
n

g
in

e
 

a
ir

p
la

n
e
 

o
f 

m
o

re
 

th
a

n
 

6
,0

0
0
 

p
o
u

n
d

s
 

m
a

x
im

u
m

 
w

e
ig

h
t 

m
u

s
t 

b
e
 a

b
le

 t
o

 m
a

in
ta

in
 a

 s
te

a
d

y
 

ra
te

 o
f 

c
li

m
b

 o
f 

a
t 

le
a

s
t 

0
.0

2
 V

s
2 

(t
h

a
t 

is
,

th
e
 

n
u

m
b

e
r 

o
f 

fe
e

t 
p

e
r 

m
in

u
te

 
is

 
o

b


ta
in

e
d

 b
y
 m

u
lt

ip
ly

in
g

 
th

e
 
s
q

u
a

re
 
o

f 
th

e
 

n
u

m
b

e
r 

o
f 

m
il

e
s
 p

e
r 

h
o

u
r 

b
y
 0

.0
2

) 
a

t 
a

n
 

a
lt

it
u

d
e
 o

f 
5
,0

0
0
 f

e
e

t 
w

it
h

 t
h

e
—

(1
) 

C
r
it

ic
a

l 
e
n

g
in

e
 i

n
o

p
e
ra

ti
v
e
, 

a
n

d
 i

ts
 

p
ro

p
e
ll

e
r 

in
 t

h
e
 m

in
im

u
m

 d
ra

g
 p

o
s
it

io
n

;
(2

) 
R

e
m

a
in

in
g

 
e
n

g
in

e
s
 

a
t 

n
o

t 
m

o
re

 
th

a
n

 m
a

x
im

u
m

 c
o

n
ti

n
u

o
u

s
 p

o
w

e
r;

(3
) 

L
a

n
d

in
g

 g
e
a

r 
r
e

tr
a

c
te

d
;

(4
) 

W
in

g
 
fl

a
p

s
 
in

 t
h

e
 m

o
s
t 

fa
v
o

ra
b

le
 

p
o

s
it

io
n

; 
a

n
d

(5
) 

C
o

w
l 

fl
a

p
s
 i

n
 t

h
e
 p

o
s
it

io
n

 u
s
e
d

 i
n

 
th

e
 

c
o

o
li

n
g

 
te

s
ts

 
re

q
u

ir
e
d

 
b

y
 

§§
 2

3
.1

0
4
1
 

th
ro

u
g

h
 2

3
.1

0
4
7
.

(b
) 

F
o

r
 

m
u

lt
ie

n
g
in

e
 

a
ir

p
la

n
e
s
 

o
f

6
,0

0
0
 

p
o
u

n
d

s
 

o
r 

le
s
s
 

m
a

x
im

u
m

 
w

e
ig

h
t,

 
th

e
 f
o

ll
o

w
in

g
 a

p
p

ly
:

(1
) 

E
a

c
h

 a
ir

p
la

n
e
 w

it
h

 a
 V

s
 

o
f 

m
o

re

th
a

n
 
7
0
 
m

il
e
s
 
p

e
r 

h
o

u
r 

m
u

s
t 

b
e
 
a

b
le

 t
o

 
m

a
in

ta
in

 
a

 
s
te

a
d

y
 

ra
te

 
o

f 
c
li

m
b

 
o

f 
a

t 
le

a
s
t 

0
.0

2
 

V
g
 
2 

(t
h

a
t 

is
, 

th
e
 

n
u

m
b

e
r 

o
f

fe
e

t 
p

e
r 

m
in

u
te

 i
s
 o

b
ta

in
e
d

 b
y

 m
u

lt
ip

ly


in
g

 t
h

e
 S

q
u

a
re

 o
f 

th
e
 n

u
m

b
e
r 

o
f 

m
il

e
s
 p

e
r 

h
o

u
r 

b
y

 0
.0

2
),

 a
t 

a
n

 a
lt

it
u

d
e
 o

f 
5
,0

0
0
 f

e
e

t 
w

it
h

 t
h

e
—
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(1
) 

C
r
it

ic
a

l 
e
n

g
in

e
 i

n
o

p
e
ra

ti
v
e
 a

n
d

 i
ts

 
p

ro
p

e
ll

e
r 

in
 t

h
e
 m

in
im

u
m

 d
ra

g
 p

o
s
it

io
n

;
(i

i)
 

R
e

m
a

in
in

g
 

e
n

g
in

e
s
 

a
t 

n
o

t 
m

o
re

 
th

a
n

 m
a

x
im

u
m

 c
o

n
ti

n
u

o
u

s
 p

o
w

e
r
;

(i
ii

) 
L

a
n

d
in

g
 g

e
a

r 
re

tr
a

c
te

d
;

(i
v

) 
W

in
g

 f
la

p
s
 i

n
 t

h
e
 m

o
s
t 

fa
v
o

ra
b

le
 

p
o

s
it

io
n

; 
a

n
d

(v
) 

C
o

w
l 

fl
a

p
s
 i

n
 t

h
e
 p

o
s
it

io
n

 u
s
e
d

 i
n

 
th

e
 
c
o

o
li

n
g

 
te

s
ts

 
re

q
u

ir
e
d

 
b

y
 

§§
 2

3
.1

0
4
1
 

th
ro

u
g

h
 2

3
.1

0
4
7
.

(2
) 

F
o

r
 
e
a

c
h

 
a

ir
p

la
n

e
 
w

it
h

 
a

 
s
ta

ll
in

g
 

s
p

e
e
d

 
o

f 
7
0
 

m
il

e
s
 
p

e
r 

h
o

u
r 

o
r 

le
s
s
, 

th
e
 

s
te

a
d

y
 
ra

te
 
o

f 
c
li

m
b

 
a

t 
5
,0

0
0
 
fe

e
t 

m
u

s
t 

b
e
 d

e
te

rm
in

e
d

 w
it

h
 t

h
e
—

(i
) 

C
r
it

ic
a

l 
e
n

g
in

e
 i

n
o

p
e
ra

ti
v
e
 a

n
d

 i
ts

 
p

ro
p

e
ll

e
r 

in
 t

h
e
 m

in
im

u
m

 d
ra

g
 p

o
s
it

io
n

;
(i

i)
 

R
e
m

a
in

in
g

 
e
n

g
in

e
s
 

a
t 

n
o

t 
m

o
re

 
th

a
n

 m
a

x
im

u
m

 c
o

n
ti

n
u

o
u

s
 p

o
w

e
r:

(i
ii

) 
L

a
n

d
in

g
 g

e
a

r 
r
e

tr
a

c
te

d
;

(i
v

) 
W

in
g

 f
la

p
s
 i

n
 t

h
e

 m
o

s
t 

fa
v
o

ra
b

le
 

p
o

s
it

io
n

; 
a

n
d

(v
) 

C
o

w
l 

fl
a

p
s
 i

n
 t

h
e
 p

o
s
it

io
n

 u
s
e
d

 i
n

 
th

e
 

c
o

o
li

n
g

 
te

s
ts

 
re

q
u

ir
e
d

 
b

y
 

§§
 2

3
.1

0
4
1
 

th
ro

u
g

h
 2

3
.1

0
4
7
.

§
 2

3
.7
5
 

L
a

n
d

in
g

.

(a
) 

F
o

r
 a

ir
p

la
n

e
s
 
o

f 
m

o
re

 
th

a
n

 
6
,0

0
0
 

p
o
u

n
d

s
 

m
a

x
im

u
m

 
w

e
ig

h
t 

(e
x

c
e
p

t 
s
k

i-
 

p
la

n
e
s
 f

o
r
 w

h
ic

h
 l

a
n

d
p

la
n

e
 l

a
n

d
in

g
 d

a
ta

 
h

a
v
e
 
b

e
e
n

 
d

e
te

rm
in

e
d

 
u

n
d

e
r 

th
is

 
p

a
ra


g
ra

p
h

 
a

n
d

 
fu

rn
is

h
e
d

 
in

 
th

e
 

A
ir

p
la

n
e
 

F
li

g
h

t 
M

a
n

u
a

l)
, 

th
e

 
h

o
ri

z
o

n
ta

l 
d

is
ta

n
c
e
 

re
q

u
ir

e
d

 t
o

 l
a

n
d

 a
n

d
 c

o
m

e
 t

o
 a

 c
o

m
p

le
te

 
s
to

p
 

(o
r
 

to
 

a
 

s
p

e
e
d

 
o

f 
a

p
p

ro
x

im
a

te
ly

 
th

re
e
 
m

il
e
s
 
p

e
r 

h
o

u
r 

fo
r
 
s
e
a

p
la

n
e
s
 

a
n

d
 

a
m

p
h

ib
ia

n
s
) 

fr
o

m
 a

 p
o

in
t 

5
0
 f

e
e

t 
a

b
o

v
e
 

th
e

 l
a

n
d

in
g

 s
u

rf
a

c
e
 m

u
s
t 

b
e
 
d

e
te

rm
in

e
d

 
a

s
 f

o
ll

o
w

s
:

(1
) 

A
 s

te
a

d
y

 g
li

d
in

g
 a

p
p

ro
a

c
h

 w
it

h
 a

 

c
a

li
b

ra
te

d
 

a
ir

s
p

e
e
d

 
o

f 
a

t 
le

a
s
t 

1
.5

 
V

S
i

m
u

s
t 

b
e
 m

a
in

ta
in

e
d

 d
o

w
n

 t
o

 t
h

e
 5

0
 f

o
o

t 
h

e
ig

h
t.

(2
) 

T
h

e
 l

a
n

d
in

g
 m

a
y

 
n

o
t 

re
q

u
ir

e
 
e

x


c
e
p

ti
o

n
a

l 
p

il
o

ti
n

g
 

s
k

il
l 

o
r 

e
x

c
e
p

ti
o

n
a

ll
y

 
fa

v
o

ra
b

le
 c

o
n

d
it

io
n

s
.

(3
) 

T
h

e
 
la

n
d

in
g

 m
u

s
t 

b
e
 
m

a
d

e
 
w

it
h



o
u

t 
e
x

c
e
s
s
iv

e
 

v
e

r
ti

c
a

l 
a

c
c
e
le

ra
ti

o
n

 
o

r 
te

n
d

e
n

c
y

 
to

 
b

o
u

n
c
e
, 

n
o
s
e
 

o
v
e
r,

 
g
ro

u
n

d
 

lo
o

p
, 
p

o
rp

o
is

e
, 

o
r 

w
a

te
r 

lo
o
p

.

(b
) 

A
ir

p
la

n
e
s
 
o

f 
6
,0

0
0
 
p

o
u

n
d

s
 
o

r 
le

s
s
 

m
a

x
im

u
m

 
w

e
ig

h
t 

m
u

s
t 

b
e
 

a
b

le
 

to
 

b
e
 

la
n

d
e
d

 s
a

fe
ly

 a
n

d
 c

o
m

e
 t

o
 a

 s
to

p
 w

it
h

o
u

t 
e
x

c
e
p

ti
o

n
a

l 
p

il
o

ti
n

g
 

s
k

il
l 

a
n

d
 

w
it

h
o

u
t 

e
x

c
e

s
s
iv

e
 

v
e

rt
ic

a
l 

a
c

c
e

le
ra

ti
o

n
 

o
r 

te
n

d


e
n

c
y

 
to

 b
o

u
n

c
e

, 
n

o
s
e

 
o

v
e

r,
 
g

ro
u

n
d

 l
o

o
p

, 
p

o
rp

o
is

e
, 

o
r 

■
w

a
te

r 
lo

o
p

.

§
2

3
.7

7
 

B
a

lk
e

d
 l

a
n

d
in

g
.

F
o

r
 

b
a

lk
e
d

 
la

n
d

in
g

s
, 

e
a

c
h

 
a

ir
p

la
n

e
 

w
it

h
 a

 m
a

x
im

u
m

 w
e
ig

h
t 

o
f—

(a
) 

M
o

r
e

 t
h

a
n

 
6
,0

0
0
 p

o
u

n
d

s
, 

m
u

s
t 

b
e
 

a
b

le
 t

o
 m

a
in

ta
in

 a
 s

te
a

d
y

 a
n

g
le

 o
f 

c
li

m
b

 
a

t 
s
e
a

 l
e
v
e

l 
o

f 
a

t 
le

a
s
t 

1
: 

3
0
 w

it
h

—
(1

) 
T

a
k

e
o

ff
 p

o
w

e
r 

o
n

 e
a

c
h

 e
n

g
in

e
;

(2
) 

T
h

e
 

la
n

d
in

g
 

g
e

a
r 

e
x

te
n

d
e
d

; 
a

n
d

(3
) 

T
h

e
 

w
in

g
 

fl
a

p
s
 

in
 

la
n

d
in

g
 

p
o

s
i

ti
o

n
, 

e
x

c
e
p

t,
 t
h

a
t,

 i
f 

th
e
 f

la
p

s
 m

a
y

 s
a

fe
ly

 
b

e
 r

e
tr

a
c
te

d
 i

n
 t

w
o

 s
e
c
o
n

d
s
 o

r 
le

s
s
 w

it
h


o

u
t 

lo
s
s
 
o

f 
a

lt
it

u
d

e
 
a

n
d

 
w

it
h

o
u

t 
s
u

d
d

e
n

 
c
h

a
n

g
e
s
 o

f 
a

n
g

le
 o

f 
a

tt
a

c
k

 o
r 

e
x

c
e
p

ti
o

n
a

l 
p

il
o

ti
n

g
 s

k
il

l,
 t

h
e
y

 m
a

y
 b

e
 r

e
tr

a
c
te

d
; 

a
n

d
(b

) 
6
,0

0
0
 p

o
u

n
d

s
 o

r
 l

e
s
s
, 

m
u

s
t 

b
e
 a

b
le

 
to

 m
a

in
ta

in
 a

 s
te

a
d

y
 r

a
te

 o
f 

c
li

m
b

 a
t 

s
e
a

 
le

v
e

l 
o

f 
a

t 
le

a
s
t 

2
0
0
 
fe

e
t 

p
e
r 

m
in

u
te

, 
o

r 
5
 
V
8q

 
(t

h
a

t 
is

, 
th

e
 
n

u
m

b
e
r 

o
f 

fe
e

t 
p

e
r

m
in

u
te

 
is

 
o

b
ta

in
e
d

 
b

y
 

m
u

lt
ip

ly
in

g
 

th
e
 

n
u

m
b

e
r 

o
f 

m
il

e
s
 

p
e
r 

h
o

u
r 

b
y

 
fi

v
e

),
 

w
h

ic
h

e
v
e
r 

is
 g

re
a

te
r,

 w
it

h
—

(1
) 

T
a

k
e

o
ff

 
p

o
w

e
r 

o
n

 
e
a

c
h

 
e
n

g
in

e
;

(2
) 

T
h

e
 

la
n

d
in

g
 

g
e

a
r 

e
x

te
n

d
e
d

; 
a

n
d

(3
) 

T
h

e
 w

in
g

 f
la

p
s
 i

n
 t

h
e

 l
a

n
d

in
g

 p
o

s
i

ti
o

n
, 

e
x

c
e
p

t 
th

a
t,

 
if

 
ra

p
id

 
re

tr
a

c
ti

o
n

 
is

 
p

o
s
s
ib

le
 w

it
h

 s
a

fe
ty

, 
w

it
h

o
u

t 
lo

s
s
 o

f 
a

lt
i

tu
d

e
, 

a
n

d
 

w
it

h
o

u
t 

s
u

d
d

e
n

 
c
h

a
n

g
e
s
 

o
f 

a
n

g
le

 
o

f 
a

tt
a

c
k

 
o

r 
e
x

c
e
p

ti
o

n
a

l 
p

il
o

ti
n

g
 

s
k

il
l,

 t
h

e
y

 m
a

y
 b

e
 r

e
tr

a
c
te

d
.

F
l

i
g

h
t

 
C

h
a

r
a

c
t

e
r

i
s

t
i

c
s

 

§
 2

3
.1

4
1

 
G

e
n

e
ra

l.

T
h

e
 
a

ir
p

la
n

e
 

m
u

s
t 

m
e
e
t 

th
e
 
re

q
u

ir
e


m
e
n

ts
 o

f 
§
§
 2

3
.1

4
3
 t

h
ro

u
g

h
 2

3
.2

2
1
—

(a
) 

A
t 

th
e
 n

o
rm

a
ll

y
 
e
x

p
e
c
te

d
 o

p
e
ra

t
in

g
 a

lt
it

u
d

e
s
;

(b
) 

U
n

d
e
r 

a
n

y
 c

r
it

ic
a

l 
lo

a
d

in
g

 c
o

n
d

i
ti

o
n

s
 w

it
h

in
 t

ii
e

 c
e
n

te
r 

o
f 

g
r
a

v
it

y
 r

a
n

g
e
; 

a
n

d (c
) 

U
n

le
s
s
 
o

th
e
rw

is
e
 
s
p

e
c
if

ie
d

, 
a

t 
th

e
 

h
ig

h
e
s
t 

w
e
ig

h
t 

fo
r
 

w
h

ic
h

 
c
e
rt

if
ic

a
ti

o
n

 
is

 r
e
q

u
e
s
te

d
.

C
o
n
t
r
o
l
l
a
b
i
l
i
t
y
 

a
n
d
 

M
a
n
e
u

v
e

r
a

b
i

l
i

t
y

 

§
 2

3
.1

4
3

 
G

e
n

e
ra

l.

(a
) 

T
h

e
 
a

ir
p

la
n

e
 m

u
s
t 

b
e
 s

a
fe

ly
 c

o
n


tr

o
ll

a
b

le
 a

n
d

 m
a

n
e
u

v
e
ra

b
le

 d
u

ri
n

g
—

 
'

(1
) 

T
a

k
e

o
ff

;
(2

) 
C

li
m

b
;

(3
) 

L
e

v
e

l 
fl

ig
h

t;
(4

) 
D

iv
e
; 

a
n

d
(5

) 
L

a
n

d
in

g
 

(p
o

w
e
r 

o
n

 
a

n
d

 
p

o
w

e
r 

o
f
f
). (b

) 
It

 
m

u
s
t 

b
e
 

p
o

s
s
ib

le
 

to
 

m
a

k
e
 

a
 

s
m

o
o

t
h

 t
r
a

n
s

it
io

n
 f

r
o

m
 o

n
e

 f
li

g
h

t
 c

o
n

d
i

t
io

n
 

t
o

 
a

n
o

t
h

e
r
 

(i
n

c
lu

d
in

g
 

t
u

r
n

s
 

a
n

d
 

s
li

p
s

) 
w

it
h

o
u

t
 
e

x
c

e
p

t
io

n
a

l 
p

il
o

t
in

g
 
s
k

il
l,

 
a

le
r
t
n

e
s

s
, 

o
r

 
s

t
r
e

n
g

t
h

.,
 
a

n
d

 w
it

h
o

u
t
 d

a
n



g
e

r
 
o

f 
e
x

c
e
e
d

in
g

 
th

e
 
li

m
it

 
lo

a
d

 
fa

c
to

r,
 

u
n

d
e
r 

a
n

y
 p

r
o

b
a

b
le

 
o

p
e
ra

ti
n

g
 
c
o

n
d

it
io

n
 

(i
n

c
lu

d
in

g
, 

fo
r
 

m
u

lt
ie

n
g

in
e
 

a
ir

p
la

n
e
s
, 

th
o

s
e
 

c
o

n
d

it
io

n
s
 

n
o

rm
a

ll
y

 
e
n

c
o

u
n

te
re

d
 

in
 t

h
e
 s

u
d

d
e
n

 f
a

il
u

re
 o

f 
a

n
y

 e
n

g
in

e
).

(c
) 

I
f 

m
a

rg
in

a
l 

c
o

n
d

it
io

n
s
 
e
x

is
t 

w
it

h
 

re
g

a
rd

 
to

 
re

q
u

ir
e
d

 
p

il
o

t 
s
tr

e
n

g
th

, 
th

e
 

“
s
tr

e
n

g
th

 o
f 

p
il

o
ts

”
 l

im
it

s
 m

u
s
t 

b
e
 s

h
o
w

n
 

b
y

 
q

u
a

n
ti

ta
ti

v
e
 

te
s
ts

. 
In

 
n

o
 

c
a

s
e
 

m
a

y
 

th
e
 
li

m
it

s
 
e
x

c
e
e
d

 t
h

o
s
e
 p

re
c
ri

b
e
d

 i
n

 t
h

e
 

fo
ll

o
w

in
g

 
ta

b
le

:

V
a
lu

e
s
 
in

 
p

o
u

n
d

s
 
o

f 
fo

rc
e
 
as

 
a
p

p
li

e
d

 t
o
 t

h
e
 c

o
n

tr
o
l 

w
h

e
e
l 

o
r 

ru
d

d
e
r 

p
ed

a
ls

P
it

c
h

B
o
U

(a
) 

F
o

r 
te

m
p

o
ra

ry
 

a
p

p
li

c
a


ti
o
n

:
S

ti
c
k

_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_

60
30

W
h

e
e
l 

(a
p

p
li

e
d

 t
o

 r
im

).
..

..
.

76
60

(b
) 

F
o

r 
p

ro
lo

n
g
e
d

 a
p

p
li

c
a
ti

o
n

.
10

6

§
 2

3
.1

4
5

 
L

o
n

g
it

u
d

in
a

l 
c

o
n

tr
o

l.

(a
) 

It
 

m
u

s
t 

b
e
 

p
o
s
s
ib

le
, 

a
t 

s
p

e
e
d

s
 

b
e
lo

w
 
th

e
 t

r
im

 s
p

e
e
d

, 
to

 p
it

c
h

 t
h

e
 
n

o
s
e
 

d
o

w
n

w
a

rd
 s

o
 t

h
a

t 
th

e
 r

a
te

 o
f 

in
c
re

a
s
e
 i

n
 

a
ir

s
p

e
e
d

 
a

ll
o

w
s
 

p
ro

m
p

t 
a

c
c
e
le

ra
ti

o
n

 
to

 
th

e
 t

r
im

 s
p

e
e
d

 w
it

h
—

(1
) 

M
a

x
im

u
m

 
c
o

n
ti

n
u

o
u

s
 

p
o

w
e
r 

o
n

 
e
a

c
h

 
e
n

g
in

e
 

a
n

d
 
th

e
 

a
ir

p
la

n
e
 

tr
im

m
e
d

 
a

t
V

x
;

(2
) 

P
o

w
e

r 
o

ff
 

a
n

d
 

th
e

 
a

ir
p

la
n

e
 

tr
im

m
e
d

 
a

t 
1
.5

 
V

s
 

o
r
 
a

t 
th

e
 
m

in
im

u
m

tr
im

 s
p

e
e
d

, 
w

h
ic

h
e
v

e
r 

is
 h

ig
h

e
r;

 
a

n
d

(3
) 

W
in

g
 

fl
a

p
s
 

a
n

d
 

la
n

d
in

g
 
g

e
a

r 
(i

) 
re

tr
a

c
te

d
, 

a
n

d
 
(i

i)
 

e
x

te
n

d
e
d

.
(b

) 
W

it
h

 
th

e
 
la

n
d

in
g

 
g

e
a

r 
e
x

te
n

d
e
d

, 
n

o
 
c
h

a
n

g
e
 
in

 
tr

im
 
o

r 
e
x

e
rt

io
n

 
o

f 
m

o
re

 
c
o

n
tr

o
l 

fo
r
c

e
 

th
a

n
 

c
a

n
 

b
e
 

re
a

d
il

y
 

a
p


p

li
e
d

 
w

it
h

 
o

n
e
 
h

a
n

d
 
fo

r
 
a

 
s
h

o
rt

 
p

e
ri

o
d

 
o

f 
ti

m
e
 m

a
y

 b
e
 r

e
q

u
ir

e
d

 f
o

r
 t

h
e

 f
o

ll
o

w
in

g
 

m
a

n
e
u

v
e
rs

;
(1

) 
W

it
h

 
p

o
w

e
r 

o
ff

, 
fl

a
p

s
 

re
tr

a
c
te

d
, 

a
n

d
 t

h
e
 a

ir
p

la
n

e
 t

ri
m

m
e
d

 a
t 

1
.5

 
V

a
 
, 

o
r

a
t 

th
e

 
m

in
im

u
m

 
tr

im
 
s
p

e
e
d

, 
w

h
ic

h
e
v

e
r 

is
 h

ig
h

e
r,

 e
x

te
n

d
 t

h
e
 
fl

a
p

s
 a

s
 r

a
p

id
ly

 a
s
 

p
o

s
s
ib

le
 
w

h
il

e
 
m

a
in

ta
in

in
g

 
th

e
 
a

ir
s
p

e
e
d

 
a

t 
a

p
p

ro
x

im
a

te
ly

 
4
0
 

p
e

rc
e
n

t 
a

b
o

v
e
 
th

e
 

in
s
ta

n
ta

n
e
o

u
s
 v

a
lu

e
 o

f 
th

e
 s

ta
ll

in
g

 s
p

e
e
d

.
(2

) 
R

e
p

e
a

t 
s
u

b
p

a
ra

g
ra

p
h

 
(1

) 
o

f 
th

is
 

p
a

ra
g

ra
p

h
 

e
x

c
e
p

t 
in

it
ia

ll
y

 
e
x

te
n

d
 

th
e
 

fl
a

p
s
 

a
n

d
 
th

e
n

 
r
e

tr
a

c
t 

th
e
m

 
a

s
 
ra

p
id

ly
 

a
s
 p

o
s
s
ib

le
.

(3
) 

R
e

p
e

a
t 

s
u

b
p

a
ra

g
ra

p
h

 
(2

) 
o

f 
th

is
 

p
a

ra
g

ra
p

h
 

e
x

c
e
p

t 
w

it
h

 
m

a
x

im
u

m
 

c
o

n


ti
n

u
o

u
s
 p

o
w

e
r.

(4
) 

W
it

h
 

p
o

w
e

r
 

o
ff

, 
H

a
p

s
 

r
e

t
r
a

c
t
e

d
, 

a
n

d
 
t
h

e
 
a

ir
p

la
n

e
 
t
r
im

m
e

d
 
a

t
 

1
.5

 
V

S
i,

 
o

r

a
t 

th
e

 
m

in
im

u
m

 
tr

im
 
s
p

e
e
d

, 
w

h
ic

h
e
v

e
r 

is
 

h
ig

h
e
r,

 
a

p
p

ly
 

ta
k

e
o

ff
 

p
o

w
e
r 

ra
p

id
ly

 
w

h
il

e
 
m

a
in

ta
in

in
g

 
th

e
 
s
a

m
e
 
a

ir
s
p

e
e
d

.
(5

) 
R

e
p

e
a

t 
s
u

b
p

a
ra

g
ra

p
h

 
(4

) 
o

f 
th

is
 

p
a

ra
g

ra
p

h
, 

e
x

c
e
p

t 
w

it
h

 
th

e
 

fl
a

p
s
 

e
x


te

n
d

e
d

.
(6

) 
W

it
h

 
p

o
w

e
r 

o
ff

, 
fl

a
p

s
 

e
x

te
n

d
e
d

, 
a

n
d

 
th

e
 a

ir
p

la
n

e
 t

ri
m

m
e
d

 a
t 

1
.5

 
V

s
 ,

 o
r

a
t 

th
e
 
m

in
im

u
m

 
tr

im
 
s
p

e
e
d

, 
w

h
ic

h
e
v

e
r 

is
 h

ig
h

e
r,

 o
b

ta
in

 a
n

d
 m

a
in

ta
in

 a
ir

s
p

e
e
d

s
 

b
e
tw

e
e
n

 1
.1

 
a

n
d

 e
it

h
e
r 

1
.7

 V
g

 ̂o
r 

V
F

,

w
h

ic
h

e
v
e
r 

is
 l
o

w
e
r.

(c
) 

It
 m

u
s
t 

b
e
 p

o
s
s
ib

le
, 

w
it

h
o

u
t 

e
x

c
e
p


ti

o
n

a
l 

p
il

o
ti

n
g

 
s
k

il
l,

 
to

 
m

a
in

ta
in

 
a

p


p
ro

x
im

a
te

ly
 

le
v
e

l 
fl

ig
h

t 
w

h
e
n

 
fl

a
p

 
r
e


tr

a
c
ti

o
n

 
fr

o
m

 
a

n
y
 

p
o

s
it

io
n

 
is

 
m

a
d

e
 

d
u

ri
n

g
 

s
te

a
d

y
 

h
o

ri
z
o

n
ta

l 
fl

ig
h

t 
a

t 
1
.1

 
V

*
 

w
it

h
 s

im
u

lt
a

n
e
o
u

s
 a

p
p

li
c
a

ti
o

n
 o

f 
n

o
t

m
o

re
 
th

a
n

 m
a

x
im

u
m

 
c
o

n
ti

n
u

o
u

s
 p

o
w

e
r.

(d
) 

It
 
m

u
s
t 

b
e
 
p

o
s
s
ib

le
, 

w
it

h
 
a

 
p

il
o

t 
c
o

n
tr

o
l 

fo
r
c

e
 o

f 
n

o
t 

m
o

re
 t

h
a

n
 1

0
 p

o
u

n
d

s
, 

to
 
m

a
in

ta
in

 
a

 
s
p

e
e
d

 
o

f 
n

o
t 

m
o

re
 
th

a
n

 
1
.5

 
V

s
 

d
u

ri
n

g
 

a
 

p
o

w
e

r-
o

ff
 

g
li

d
e

 
w

it
h

la
n

d
in

g
 

g
e

a
r 

a
n

d
 

w
in

g
 

fl
a

p
s
 

e
x

te
n

d
e
d

, 
a

n
d

 w
it

h
—

(1
) 

T
h

e
 m

o
s
t 

fo
r
w

a
r
d

 c
e
n

te
r 

o
f 

g
r
a

v


it
y

 
a

p
p

ro
v
e
d

 
fo

r
 
th

e
 
m

a
x

im
u

m
 
w

e
ig

h
t;

 
a

n
d (2

) 
T

h
e

 m
o

s
t 

fo
r
w

a
r
d

 c
e
n

te
r 

o
f 

g
r
a

v


it
y

 a
p

p
ro

v
e

d
 f

o
r
 a

n
y
 w

e
ig

h
t.

(e
) 

It
 
m

u
s
t 

b
e
 
p

o
s
s
ib

le
, 

b
y

 
u

s
in

g
 
th

e
 

n
o

rm
a

l 
fl

ig
h

t 
a

n
d

 p
o

w
e
r 

c
o

n
tr

o
ls

 e
x

c
e
p

t 
th

e
 p

r
im

a
ry

 l
o

n
g

it
u

d
in

a
l 

c
o

n
tr

o
l,

 t
o

 c
o

n


tr
o

l 
th

e
 d

e
s
c
e
n

t 
o

f 
th

e
 a

ir
p

la
n

e
 t

o
 a

 z
e
ro

 
r
a

te
 o

f 
d

e
s
c
e
n

t 
a

n
d

 
to

 a
n

 
a

tt
it

u
d

e
 s

u
it


a

b
le

 
fo

r
 

a
 

c
o

n
tr

o
ll

e
d

 
la

n
d

in
g

, 
w

it
h

o
u

t 
e
x

c
e
p

ti
o

n
a

l 
p

il
o

ti
n

g
 

s
k

il
l,

 
a

le
rt

n
e
s
s
, 

o
r 

s
tr

e
n

g
th

, 
a

n
d

 w
it

h
o

u
t 

e
x

c
e
e
d

in
g
 t

h
e
 o

p


e
r
a

ti
o

n
a

l 
a

n
d

 
s
tr

u
c
tu

ra
l 

li
m

it
a

ti
o

n
s
 

o
f 

th
e

 a
ir

p
la

n
e
.

§
 2

3
.1

4
7

 
D

ir
e

c
ti

o
n

a
l 

a
n

d
 l

a
te

ra
l 

c
o

n
tr

o
l.

(a
) 

F
o

r
 
e
a

c
h

 m
u

lt
ie

n
g
in

e
 
a

ir
p

la
n

e
, 

it
 

m
u

s
t 

b
e
 p

o
s
s
ib

le
 
to

 m
a

k
e
 
tu

rn
s
 
w

it
h

 
1
5
 

d
e
g
re

e
s
 
o

f 
b

a
n

k
 b

o
th

 t
o

w
a

rd
s
 
a

n
d

 a
w

a
y

 
fr

o
m

 
a

n
 

in
o

p
e
ra

ti
v

e
 

e
n

g
in

e
, 

fr
o

m
 

a
 

s
te

a
d

y
 c

li
m

b
 a

t 
1
.4

 V
*
 

o
r 

V
Y

 w
it

h
—

(1
) 

O
n

e
 

e
n

g
in

e
 

in
o

p
e
ra

ti
v

e
 

a
n

d
 

it
s
 

p
r
o

p
e
ll

e
r 

in
 t

h
e
 m

in
im

u
m

 d
ra

g
 p

o
s
it

io
n

;
(2

) 
T

h
e

 
re

m
a

in
in

g
 

e
n

g
in

e
s
 

a
t 

n
o

t 
m

o
re

 t
h

a
n

 m
a

x
im

u
m

 c
o

n
ti

n
u

o
u

s
 p

o
w

e
r;

(3
) 

T
h

e
 
re

a
rm

o
s
t 

a
ll

o
w

a
b

le
 
c
e
n

te
r 

o
f 

g
r
a

v
it

y
;

(4
) 

T
h

e
 

la
n

d
in

g
 

g
e

a
r 

(i
) 

re
tr

a
c
te

d
, 

a
n

d
 (

ii
) 

e
x

te
n

d
e
d

;
(5

) 
T

h
e

 
fl

a
p

s
 

in
 

t
h

e
 

m
o

s
t
 

fa
v

o
r
a

b
le

 
c

li
m

b
 p

o
s

it
io

n
; 

a
n

d
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(6
) 

M
a

x
im

u
m

 w
e

i
g

h
t
.

(b
) 

F
o

r
 

e
a

c
h

 
m

u
l
t
i
e

n
g

i
n

e
 

a
i
r

p
l
a

n
e

, 
i
t
 

m
u

s
t

 
b

e
 p

o
s

s
i
b

l
e

, 
w

h
i
l
e

 h
o

ld
in

g
 t

h
e
 w

in
g

s
 

le
v
e
l 

w
it

h
in

 f
iv

e
 d

e
g
re

e
s
, 

to
 m

a
k

e
 s

u
d

d
e
n

 
c
h

a
n

g
e
s
 

in
 

h
e
a

d
in

g
 

s
a

fe
ly

 
in

 
b

o
th

 
d

i
re

c
ti

o
n

s
. 

T
h

is
 

m
u

s
t 

b
e
 

s
h

o
w

n
 

a
t 

1
.4

 
V

S
i 

o
r
 V

r
 w

it
h

 h
e
a

d
in

g
 c

h
a

n
g
e
s
 u

p
 t

o
 1

5

d
e
g
re

e
s
 
(e

x
c
e
p

t 
th

a
t 

th
e
 h

e
a

d
in

g
 c

h
a

n
g
e
 

a
t 

w
h

ic
h

 t
h

e
 r

u
d

d
e
r 

fo
rc

e
 c

o
rr

e
s
p

o
n

d
s
 t

o
 

th
e
 
li

m
it

s
 
s
p

e
c
if

ie
d

 i
n

 
§ 

2
3
.1

4
3
 
n

e
e
d

 
n

o
t 

b
e
 e

x
c

e
e

d
e

d
),
 w

it
h

 t
h

e
—

(1
) 

C
ri

ti
c
a

l 
e
n

g
in

e
 i

n
o

p
e
ra

ti
v
e
 a

n
d

 i
ts

 
p

ro
p

e
ll

e
r 

in
 t

h
e
 m

in
im

u
m

 d
ra

g
 p

o
s
it

io
n

;
(2

) 
R

e
m

a
in

in
g

 
e
n

g
in

e
s
 

a
t 

m
a

x
im

u
m

 
c
o
n

ti
n

u
o
u

s
 p

o
w

e
r;

(3
) 

L
a

n
d

in
g

 
g

e
a

r 
(i

) 
re

tr
a

c
te

d
, 

a
n

d
 

(i
i)

 
e
x

te
n

d
e
d

;
(4

) 
F

la
p

s
 i

n
 t

h
e
 m

o
s
t 

fa
v
o

ra
b

le
 c

li
m

b
 

p
o

s
it

io
n

; 
a

n
d

(5
) 

C
e
n

te
r 

o
f 

g
r
a

v
it

y
 
a

t 
it

s
 
re

a
rm

o
s
t 

a
ll

o
w

a
b

le
 p

o
s
it

io
n

.

§
 2

3
.1

4
9

 
M

in
im

u
m

 c
o

n
tr

o
l 

s
p

e
e
d

.

(a
) 

V
M

C
 

is
 

th
e
 

m
in

im
u

m
 

c
a

li
b

ra
te

d
 

a
ir

s
p

e
e
d

 
a

t 
w

h
ic

h
, 

w
h

e
n

 
a

n
y
 

e
n

g
in

e
 

is
 
s
u

d
d

e
n

ly
 
m

a
d

e
 
in

o
p

e
ra

ti
v
e
, 

it
 
is

 
p

o
s


s
ib

le
 
to

 
re

c
o

v
e
r 

c
o

n
tr

o
l 

o
f 

th
e
 

a
ir

p
la

n
e
 

w
it

h
 

th
a

t 
e
n

g
in

e
 

s
ti

ll
 

in
o

p
e
ra

ti
v
e
 

a
n

d
 

m
a

in
ta

in
 s

tr
a

ig
h

t 
fl

ig
h

t,
 e

it
h

e
r 

w
it

h
 z

e
ro

 
y
a

w
, 

o
r,

 
a

t 
th

e
 
o

p
ti

o
n

 
o

f 
th

e
 

a
p

p
li

c
a

n
t,

 
w

it
h

 a
n

 a
n

g
le

 o
f 

b
a

n
k

 o
f 

n
o

t 
m

o
re

 t
h

a
n

 
fi

v
e

 
d

e
g
re

e
s
. 

V
M

0
 

m
a

y
 

n
o

t 
e
x

c
e
e
d

 
1
.2

 

V
a
 

w
it

h
—

(1
) 

T
a

k
e

o
ff

 
o

r 
m

a
x

im
u

m
 

a
v
a

il
a

b
le

 
p

o
w

e
r 

o
n

 e
a

c
h

 e
n

g
in

e
;

(2
) 

T
h

e
 
re

a
rm

o
s
t 

a
ll

o
w

a
b

le
 
c
e
n

te
r 

o
f 

g
r
a

v
it

y
;

(3
) 

T
h

e
 f

la
p

s
 i

n
 t

h
e
 t

a
k

e
o

ff
 p

o
s
it

io
n

; 
a

n
d (4

) 
T

h
e

 l
a

n
d

in
g

 g
e

a
r 

re
tr

a
c
te

d
.

(b
) 

A
t 

V
M

C
, 

th
e
 r

u
d

d
e
r 

fo
rc

e
s
 r

e
q

u
ir

e
d

 

to
 m

a
in

ta
in

 c
o

n
tr

o
l 

m
a

y
 n

o
t 

e
x

c
e
e
d

 t
h

e
 

li
m

it
a

ti
o

n
s
 
s
e
t 

fo
r
th

 
in

 
§ 

2
3
.1

4
3
, 

a
n

d
 
it

 

m
a

y
 n

o
t 

b
e
 n

e
c
e
s
s
a

ry
 t

o
 t

h
r
o

tt
le

 t
h

e
 r

e


m
a

in
in

g
 

e
n

g
in

e
s
. 

D
u

ri
n

g
 

re
c
o

v
e
ry

, 
th

e
 

a
ir

p
la

n
e
 m

a
y
 n

o
t 

a
s
s
u

m
e
 a

n
y
 d

a
n

g
e
ro

u
s
 

a
tt

it
u

d
e
 

o
r 

re
q

u
ir

e
 

e
x

c
e
p

ti
o

n
a

l 
p

il
o

ti
n

g
 

s
k

il
l,

 a
le

rt
n

e
s
s
, 

o
r 

s
tr

e
n

g
th

 
to

 p
re

v
e
n

t 
a

 

h
e
a

d
in

g
 c

h
a

n
g
e
 o

f 
m

o
re

 t
h

a
n

 2
0
 d

e
g
re

e
s
.

§
 2

3
.1

5
1

 
A

c
ro

b
a

ti
c

 m
a
n

e
u

v
e
rs

.

E
a

c
h

 
a

c
ro

b
a

ti
c
 

a
n

d
 

u
ti

li
ty

 
c
a

te
g

o
ry

 

a
ir

p
la

n
e
 m

u
s
t 

b
e
 
a

b
le

 t
o

 
p

e
rf

o
rm

 s
a

fe
ly

 
th

e
 a

c
ro

b
a

ti
c
 m

a
n

e
u

v
e
rs

 f
o

r
 w

h
ic

h
 c

e
r
ti



fi
c
a

ti
o

n
 i

s
 r

e
q

u
e
s
te

d
. 

S
a

fe
 e

n
tr

y
 s

p
e
e
d

s
 

fo
r
 t

h
e
s
e
 m

a
n

e
u

v
e
rs

 m
u

s
t 

b
e
 d

e
te

rm
in

e
d

.

§
 2

3
.1

6
1

 
T

ri
m

.

(a
) 

G
e

n
e

r
a

l.
 

E
a

c
h

 
a

ir
p

la
n

e
 

m
u

s
t

 
m

e
e
t 

th
e
 
tr

im
 
re

q
u

ir
e
m

e
n

ts
 
o

f 
th

is
 s

e
c


ti
o

n
 

a
ft

e
r
 

b
e
in

g
 

tr
im

m
e
d

, 
a

n
d

 
w

it
h

o
u

t 
fu

rt
h

e
r 

p
re

s
s
u

re
 
u

p
o
n

, 
o

r 
m

o
v
e
m

e
n

t 
o

f,
 

th
e
 p

ri
m

a
ry

 c
o

n
tr

o
ls

 o
r 

th
e
ir

 c
o

rr
e
s
p

o
n

d


in
g

 
tr

im
 

c
o

n
tr

o
ls

 
b

y
 

th
e
 

p
il

o
t 

o
r 

th
e
 

a
u

to
m

a
ti

c
 p

il
o

t.
(b

) 
L

a
te

r
a

l 
a

n
d

 d
ir

e
c
ti

o
n

a
l 

tr
im

. 
T

h
e

 
a

ir
p

la
n

e
 
m

u
s
t 

m
a

in
ta

in
 
la

te
ra

l 
a

n
d

 
d

i
re

c
ti

o
n

a
l 

tr
im

 i
n

 l
e
v
e

l 
fl

ig
h

t 
a

t 
0
.9

 V
H

 o
r 

V
c

, 
w

h
ic

h
e
v
e
r 

is
 l

o
w

e
r,

 w
it

h
 t

h
e
 l

a
n

d
in

g
 

g
e

a
r 

a
n

d
 w

in
g

 f
la

p
s
 r

e
tr

a
c
te

d
.

(c
) 

L
o

n
g

it
u

d
in

a
l 

tr
im

. 
T

h
e

 
a

ir
p

la
n

e
 

m
u

s
t 

m
a

in
ta

in
 

lo
n

g
it

u
d

in
a

l 
tr

im
 

d
u

r
in

g
— (1

) 
A

 
c
li

m
b

 
w

it
h

 
m

a
x

im
u

m
 
c
o

n
ti

n
u


o
u

s
 p

o
w

e
r 

a
t 

a
 s

p
e
e
d

 b
e
tw

e
e
n

 V
x

 a
n

d
 1

.4
 

V
8

l,
 w

it
h

 t
h

e
 l

a
n

d
in

g
 g

e
a

r 
a

n
d

 w
in

g
 f

la
p

s
 

re
tr

a
c
te

d
;

(2
) 

A
 
c
li

m
b

 
w

it
h

 
m

a
x

im
u

m
 
c
o

n
ti

n
u


o
u

s
 

p
o

w
e
r 

a
t 

a
 

s
p

e
e
d

 
b

e
tw

e
e
n

 
V

x
 

a
n

d
 

1
.4

 
V

g
 
, 

w
it

h
 t

h
e
 l

a
n

d
in

g
 
g
e

a
r 

re
tr

a
c
te

d

a
n

d
 
th

e
 
w

in
g

 
fl

a
p

s
 
in

 
th

e
 
ta

k
e
o

ff
 
p

o
s
i

ti
o

n
 ;

(3
) 

A
 p

o
w

e
r 

a
p

p
ro

a
c
h

 a
t 

1
.5

 V
8
 
, 

w
it

h

a
 t

h
re

e
 d

e
g
re

e
 a

n
g

le
 o

f 
d

e
s
c
e
n

t,
 t

h
e
 l

a
n

d


in
g

 
g
e

a
r 

e
x

te
n

d
e
d

, 
a

n
d

 
th

e
 

w
in

g
 

fl
a

p
s
 

r
e

tr
a

c
te

d
;

(4
) 

A
 p

o
w

e
r 

a
p

p
ro

a
c
h

 a
t 

1
.5

 V
8

l,
 w

it
h

a
 

th
re

e
 

d
e
g

re
e
 

a
n

g
le

 
o

f 
d

e
s
c
e
n

t,
 

th
e
 

la
n

d
in

g
 

g
e
a

r 
a

n
d

 
w

in
g

 
fl

a
p

s
 

e
x

e
n

d
e
d

, 
a

n
d

 
th

e
 m

o
s
t 

fo
rw

a
rd

 
c
e
n

te
r 

o
f 

g
r
a

v
it

y
 

a
p

p
ro

v
e
d

 
fo

r
 

th
e
 

m
a

x
im

u
m

 
w

e
ig

h
t;

(5
) 

A
 p

o
w

e
r 

a
p

p
ro

a
c
h

 a
t 

1
.5

 V
g
 
, 

w
it

h

a
 

th
re

e
 

d
e
g

re
e
 

a
n

g
le

 
o

f 
d

e
s
c
e
n

t,
 

th
e
 

la
n

d
in

g
 

g
e
a

r 
a

n
d

 
w

in
g

 
fl

a
p

s
 

e
x

te
n

d
e
d

, 
a

n
d

 
th

e
 
m

o
s
t 

fo
rw

a
rd

 
c
e
n

te
r 

o
f 

g
r
a

v
it

y
 

a
p

p
ro

v
e
d

 f
o

r
 a

n
y
 w

e
ig

h
t;

 
a

n
d

(6
) 

L
e
v
e

l 
fl

ig
h

t 
a

t 
a

n
y
 s

p
e
e
d

 f
r
o

m
 
0
.9

 
V

H
 t

o
 e

it
h

e
r 

V
x

 o
r 

1
.4

 
V

8
 
, 

w
it

h
 l

a
n

d
in

g

g
e

a
r 

a
n

d
 w

in
g

 f
la

p
s
 r

e
tr

a
c
te

d
.

(d
) 

In
 a

d
d

it
io

n
, 

e
a

c
h

 m
u

lt
ie

n
g
in

e
 a

ir


p
la

n
e
 

m
u

s
t 

m
a

in
ta

in
 

lo
n

g
it

u
d

in
a

l 
a

n
d

 
d

ir
e
c
ti

o
n

a
l 

tr
im

 
a

t 
a

 
s
p

e
e
d

 
b

e
tw

e
e
n

 
V

7
 

a
n

d
 1

.4
 V

S
l,
 w

it
h

—

(1
) 

T
h

e
 

c
ri

ti
c

a
l 

e
n

g
in

e
 

in
o

p
e
ra

ti
v
e
;

(2
) 

T
h

e
 

re
m

a
in

in
g
 

e
n

g
in

e
s
 

a
t 

m
a

x
i

m
u

m
 

c
o

n
ti

n
u

o
u

s
 

p
o

w
e
r;

(3
) 

T
h

e
 
la

n
d

in
g
 
g

e
a

r 
re

tr
a

c
te

d
;

(4
) 

T
h

e
 
w

in
g

 
fl

a
p

s
 
re

tr
a

c
te

d
; 

a
n

d
(5

) 
A

n
 a

n
g

le
 o

f 
b

a
n

k
 o

f 
n

o
t 

m
o

re
 t

h
a

n
 

fi
v

e
 
d

e
g
re

e
s
.

§
 2

3
.1

7
1

 
G

e
n

e
r
a

l.

T
h

e
 

a
ir

p
la

n
e

 
m

u
s

t
 

b
e

 
lo

n
g

it
u

d
in

a
ll

y
, 

d
ir

e
c

t
io

n
a

ll
y

, 
a

n
d

 
la

t
e

r
a

ll
y

 
s

t
a

b
le

 
u

n
d

e
r
 

§§
 2

3
.1

7
3
 

th
ro

u
g
h

 
2
3
.1

8
1
. 

In
 

a
d

d
it

io
n

, 
th

e
 a

ir
p

la
n

e
 m

u
s
t 

s
h

o
w

 s
u

it
a

b
le

 s
ta

b
il

it
y
 

a
n

d
 

c
o

n
tr

o
l 

“
fe

e
l”

 
(s

ta
ti

c
 

s
ta

b
il

it
y

) 
in

 
a

n
y
 

c
o

n
d

it
io

n
 

n
o

rm
a

ll
y
 

e
n

c
o

u
n

te
re

d
 

in
 

s
e
rv

ic
e
, 

if
 f

li
g

h
t 

te
s
ts

 s
h

o
w

 i
t 

is
 n

e
c
e
s
s
a

ry
 

fo
r
 s

a
fe

 o
p

e
ra

ti
o

n
.

§
2

3
.1

7
3

 
S

ta
ti

c
 l

o
n

g
it

u
d

in
a

l 
s
ta

b
il

it
y

.

U
n

d
e
r 

th
e
 

c
o

n
d

it
io

n
s
 

s
p

e
c
if

ie
d

 
in

 
§ 

2
3
.1

7
5
 
a

n
d

 
w

it
h

 t
h

e
 
a

ir
p

la
n

e
 
tr

im
m

e
d

 
a

s
 

in
d

ic
a

te
d

, 
th

e
 

c
h

a
ra

c
te

ri
s
ti

c
s
 

o
f 

th
e
 

e
le

v
a

to
r 

c
o

n
tr

o
l 

fo
rc

e
s
 

a
n

d
 
th

e
 
fr

ic
ti

o
n

 
w

it
h

in
 

th
e
 

c
o

n
tr

o
l 

s
y
s
te

m
 

m
u

s
t 

b
e
 

a
s
 

fo
ll

o
w

s
:

(a
) 

A
 p

u
ll

 m
u

s
t 

b
e
 r

e
q

u
ir

e
d

 t
o

 o
b

ta
in

 
a

n
d

 m
a

in
ta

in
 s

p
e
e
d

s
 b

e
lo

w
 t

h
e
 s

p
e
c
if

ie
d

 
tr

im
 s

p
e
e
d

 a
n

d
 a

 p
u

s
h

 r
e
q

u
ir

e
d

 t
o

 o
b

ta
in

 
a

n
d

 m
a

in
ta

in
 s

p
e
e
d

s
 a

b
o

v
e
 t

h
e
 s

p
e
c
if

ie
d

 
tr

im
 s

p
e
e
d

. 
T

h
is

 m
u

s
t 

b
e
 s

h
o
w

n
 a

t 
a

n
y
 

s
p

e
e
d

 t
h

a
t 

c
a

n
 b

e
 
o

b
ta

in
e
d

 w
it

h
o

u
t 

e
x


c
e
s
s
iv

e
 c

o
n

tr
o

l 
fo

rc
e
, 

e
x

c
e
p

t 
s
p

e
e
d

s
 m

o
re

 
th

a
n

 
th

e
 

a
p

p
ro

p
ri

a
te

 
m

a
x

im
u

m
 

a
ll

o
w


a

b
le

 
s
p

e
e
d

 
o

r 
le

s
s
 

th
a

n
 

th
e
 

m
in

im
u

m
 

s
p

e
e
d

 f
o

r
 s

te
a

d
y

 u
n

s
ta

ll
e
d

 f
li

g
h

t.
(b

) 
T

h
e

 a
ir

s
p

e
e
d

 m
u

s
t 

re
tu

rn
 t

o
 w

it
h


in

 p
lu

s
 o

r 
m

in
u

s
 1

0
 p

e
rc

e
n

t 
o

f 
th

e
 o

r
ig

i
n

a
l 

tr
im

 
s
p

e
e
d

 
w

h
e
n

 
th

e
 

c
o

n
tr

o
l 

fo
rc

e
 

is
 

s
lo

w
ly

 
re

le
a

s
e
d

 
a

t 
a

n
y

 
s
p

e
e
d

 
w

it
h

in
 

th
e
 

s
p

e
e
d

 
ra

n
g
e
 
s
p

e
c
if

ie
d

 
in

 
p

a
ra

g
ra

p
h

(a
) 

o
f 

th
is

 s
e
c
ti

o
n

.
(c

) 
T

h
e

 
s
ti

c
k

 
fo

rc
e
 

m
u

s
t 

v
a

r
y

 
w

it
h

 
s
p

e
e
d

 
s
o
 

th
a

t 
a

n
y
 

s
u

b
s
ta

n
ti

a
l 

s
p

e
e
d

 
c
h

a
n

g
e
 

re
s
u

lt
s
 

in
 

a
 

s
ti

c
k

 
fo

rc
e

 
c
le

a
rl

y
 

p
e
rc

e
p

ti
b

le
 t

o
 t

h
e
 p

il
o

t.

§
 2

3
.1

7
5

 
D

e
m

o
n

s
tr

a
ti

o
n

 o
f 

s
ta

ti
c
 
lo

n
g

i
tu

d
in

a
l 

s
ta

b
il

it
y

.

S
ta

ti
c
 

lo
n

g
it

u
d

in
a

l 
s
ta

b
il

it
y

 
m

u
s
t 

b
e
 

s
h

o
w

n
 a

s
 f

o
ll

o
w

s
:

(a
) 

C
li

m
b

. 
T

h
e

 
s
ti

c
k

 
fo

rc
e

 
c
u

rv
e
 

m
u

s
t 

h
a

v
e
 
a

 
s
ta

b
le

 
s
lo

p
e
 

a
t 

s
p

e
e
d

s
 
b

e


tw
e
e
n

 1
.2

 V
S

l,
 a

n
d

 1
.6

 V
8

l,
 w

it
h

—

(1
) 

F
la

p
s
 r

e
tr

a
c
te

d
;

(2
) 

L
a

n
d

in
g

 g
e

a
r 

re
tr

a
c

te
d

;
(3

) 
M

a
x

im
u

m
 w

e
ig

h
t;

(4
) 

7
5
 

p
e
rc

e
n

t 
o

f 
m

a
x

im
u

m
 

c
o

n
ti

n


u
o
u

s
 p

o
w

e
r;

 a
n

d
(5

) 
T

h
e

 
a

ir
p

la
n

e
 t

ri
m

m
e
d

 
a

t 
1
.4

 
V

a
i.

(b
) 

C
r
u

is
e
. 

T
h

e
 

s
ti

c
k

 
fo

rc
e

 
c
u

rv
e
 

m
u

s
t 

h
a

v
e
 

a
 
s
ta

b
le

 
s
lo

p
e
 

a
t 

a
n

y
 

s
p

e
e
d

 
o

b
ta

in
a

b
le

 
w

it
h

 
a

 
s
ti

c
k

 
fo

rc
e

 
n

o
t 

m
o

re
 

th
a

n
 

4
0
 

p
o
u

n
d

s
 

a
t 

s
p

e
e
d

s
 

b
e
tw

e
e
n

 
1
.3

 
V

8
i 

a
n

d
 
th

e
 
m

a
x

im
u

m
 
a

ll
o

w
a

b
le

 
s
p

e
e
d

,

w
it

h
—

( 2
 )
 

F
la

p
s

 r
e

t
r
a

c
t
e

d
 ;

(3
) 

M
a

x
im

u
m

 w
e

ig
h

t;
(4

) 
7

5
 

p
e

r
c

e
n

t
 

o
f 

m
a

x
im

u
m

 
c

o
n

t
in

u


o
u

s
 p

o
w

e
r
 ; 

a
n

d
(5

) 
T

h
e

 
a

ir
p

la
n

e
 

tr
im

m
e
d

 
fo

r
 

le
v
e
l 

fl
ig

h
t.

C
o

m
p

li
a

n
c
e
 

w
it

h
 

th
is

 
p

a
ra

g
ra

p
h

 
m

u
s
t 

a
ls

o
 b

e
 s

h
o
w

n
 w

it
h

 t
h

e
 l

a
n

d
in

g
 g

e
a

r 
e

x


te
n

d
e
d

 a
n

d
 w

it
h

o
u

t 
e
x

c
e
e
d

in
g
 l

e
v
e

l 
fl

ig
h

t 
tr

im
 s

p
e
e
d

.
(c

) 
A

p
p

r
o

a
c
h

. 
T

h
e

 
s
ti

c
k

 
fo

rc
e
 
c
u

rv
e
 

m
u

s
t 

h
a

v
e
 
a

 
s
ta

b
le

 
s
lo

p
e
 

a
n

d
 
th

e
 
s
ti

c
k

 
fo

rc
e
 

m
a

y
 

n
o

t 
e
x

c
e
e
d

 
4
0
 

p
o
u

n
d

s
 

a
t 

s
p

e
e
d

s
 

b
e
tw

e
e
n

 
1
.1

 
a

n
d

 
1
.8

 
V

8
l,

w
it

h
—

( 
1 
) 

F
la

p
s
 i
n

 t
h

e
 l
a

n
d

in
g

 p
o

s
it

io
n

 ;
( 2

 ) 
L

a
n

d
in

g
 g

e
a

r 
e
x

te
n

d
e
d

 ;
(3

) 
M

a
x

im
u

m
 w

e
ig

h
t;

 a
n

d
(4

) 
T

h
e

 
a

ir
p

la
n

e
 
tr

im
m

e
d

 
a

t 
1
.5

 
V

8%

w
it

h
 
e
n

o
u

g
h

 p
o

w
e
r 

to
 
m

a
in

ta
in

 
a

 
th

re
e
 

d
e
g

re
e
 a

n
g

le
 o

f 
d

e
s
c
e
n

t.

§
 2

3
.1

7
7

 
D

ir
e

c
ti

o
n

a
l 

a
n

d
 

la
te

ra
l 

s
ta

b
il


it

y
.

(a
) 

T
h

r
e

e
-
c

o
n

t
r

o
l 

a
ir

p
la

n
e
s
. 

T
h

e
 

s
ta

b
il

it
y
 

re
q

u
ir

e
m

e
n

ts
 

fo
r
 

th
re

e
-c

o
n

tr
o

l 
a

ir
p

la
n

e
s
 
a

re
 a

s
 f

o
ll

o
w

s
:

(1
) 

T
h

e
 s

ta
ti

c
 d

ir
e
c
ti

o
n

a
l 

s
ta

b
il

it
y
, 

a
s
 

s
h

o
w

n
 b

y
 t

h
e
 t

e
n

d
e
n

c
y
 t

o
 r

e
c
o

v
e
r 

fr
o

m
 a

 
s
k

id
 w

it
h

 t
h

e
 
ru

d
d

e
r 

fr
e
e
, 

m
u

s
t 

b
e
 p

o
s
i

ti
v

e
 f

o
r
 a

n
y
 l

a
n

d
in

g
 g

e
a

r 
a

n
d

 f
la

p
 p

o
s
i

ti
o

n
 

a
p

p
ro

p
ri

a
te

 
to

 
th

e
 

ta
k

e
o

ff
, 

c
li

m
b

, 
c
ru

is
e
, 

a
n

d
 

a
p

p
ro

a
c
h

 
c
o

n
fi

g
u

ra
ti

o
n

s
. 

T
h

is
 

m
u

s
t 

b
e
 

s
h

o
w

n
 

w
it

h
 

s
y

m
m

e
tr

ic
a

l 
p

o
w

e
r 

u
p

 t
o

 m
a

x
im

u
m

 c
o

n
ti

n
u

o
u

s
 p

o
w

e
r,

 
a

n
d

 
a

t 
s
p

e
e
d

s
 

fr
o

m
 

1
.2

 
V

g
 

u
p

 
to

 
th

e

m
a

x
im

u
m

 a
ll

o
w

a
b

le
 s

p
e
e
d

 f
o

r
 t

h
e
 c

o
n

d
i

ti
o

n
 

b
e
in

g
 

in
v
e
s
ti

g
a

te
d

. 
T

h
e

 
a

n
g

le
 

o
f 

s
k

id
 f

o
r
 t

h
e
s
e
 t

e
s
ts

 m
u

s
t 

b
e
 a

p
p

ro
p

ri
a

te
 

to
 

th
e

 
ty

p
e
 

o
f 

a
ir

p
la

n
e
. 

A
t 

la
rg

e
r 

a
n

g
le

s
 
o

f 
s
k

id
 
u

p
 
to

 
th

a
t 

a
t 

w
h

ic
h

 
fu

ll
 

ru
d

d
e
r 

is
 u

s
e
d

 o
r 

a
 c

o
n

tr
o

l 
fo

rc
e
 l

im
it

 i
ii

 
§ 

2
3
.1

4
3
 

is
 

re
a

c
h

e
d

, 
w

h
ic

h
e
v

e
r 

o
c
c
u

rs
 

fi
rs

t,
 
a

n
d

 
a

t 
s
p

e
e
d

s
 
fr

o
m

 
1
.2

 
V

8
i 

to
 
V

A
,

th
e
 r

u
d

d
e
r 

p
e
d

a
l 

fo
rc

e
 m

u
s
t 

n
o

t 
re

v
e
rs

e
.

(2
) 

T
h

e
 

s
ta

ti
c
 

la
te

ra
l 

s
ta

b
il

it
y
, 

a
s

s
h

o
w

n
 
b

y
 t

h
e
 
te

n
d

e
n

c
y
 
to

 
ra

is
e
 t

h
e
 l

o
w

 
w

in
g

 i
n

 
a

 
s
li

p
, 

m
u

s
t 

b
e
 p

o
s
it

iv
e
 
fo

r
 
a

n
y
 

la
n

d
in

g
 

g
e

a
r 

a
n

d
 

fl
a

p
 

p
o

s
it

io
n

s
. 

T
h

is
 

m
u

s
t 

b
e
 
s
h

o
w

n
 w

it
h

 
s
y

m
m

e
tr

ic
a

l 
p

o
w

e
r 

u
p

 t
o

 7
5
 p

e
rc

e
n

t 
o

f 
m

a
x

im
u

m
 c

o
n

ti
n

u
o
u

s
 

p
o

w
e
r 

a
t 

s
p

e
e
d

s
 

a
b

o
v
e
 

1
.2

 
, 

u
p

 
to

th
e

 
m

a
x

im
u

m
 

a
ll

o
w

a
b

le
 

s
p

e
e
d

 
fo

r
 

th
e
 

c
o

n
fi

g
u

ra
ti

o
n

 
b

e
in

g
 

in
v
e
s
ti

g
a

te
d

. 
T

h
e

 

s
ta

ti
c

 l
a

te
ra

l 
s
ta

b
il

it
y

 m
a

y
 n

o
t 

b
e
 n

e
g

a
-
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ti
v

e
 

a
t 

1
.2

 
V
8
i.

 
T

h
e

 
a

n
g

le
 

o
f 

s
li

p
 

fo
r,

th
e
s
e
 

te
s
ts

 
m

u
s
t 

b
e
 

a
p

p
ro

p
ri

a
te

 
to

 
th

e
 

ty
p

e
 o

f 
a

ir
p

la
n

e
, 

b
u

t 
in

 n
o

 c
a

s
e
 m

a
y

 t
h

e
 

s
li

p
 
a

n
g

le
 

b
e
 

le
s
s
 

th
a

n
 
th

a
t 

o
b

ta
in

a
b

le
 

w
it

h
 1

0
 d

e
g
re

e
s
 o

f 
b

a
n

k
.

(3
) 

In
 s

tr
a

ig
h

t,
 s

te
a

d
y
 s

li
p

s
 a

t 
1
.2

 V
k

fo
r
 a

n
y
 l

a
n

d
in

g
 g

e
a

r 
a

n
d

 f
la

p
 
p

o
s
it

io
n

s
, 

a
n

d
 

fo
r
 
a

n
y

 
s
y

m
m

e
tr

ic
a

l 
p

o
w

e
r 

c
o

n
d

i
ti

o
n

s
 u

p
 t

o
 5

0
 p

e
rc

e
n

t 
o

f 
m

a
x

im
u

m
 c

o
n


ti

n
u

o
u

s
 

p
o

w
e
r,

 
th

e
 

a
il

e
ro

n
 

a
n

d
 

ru
d

d
e
r 

c
o

n
tr

o
l 

m
o

v
e
m

e
n

ts
 
a

n
d

 
fo

rc
e
s
 
m

u
s
t 

in


c
re

a
s
e
 

s
te

a
d

il
y

 
(b

u
t 

n
o

t 
n

e
c
e
s
s
a

ri
ly

 
in

 
c
o

n
s
ta

n
t 

p
ro

p
o

rt
io

n
) 

a
s
 t

h
e
 a

n
g

le
 o

f 
s
li

p
 

is
 i

n
c
re

a
s
e
d

 u
p

 
to

 t
h

e
 m

a
x

im
u

m
 
a

p
p

ro


p
r
ia

te
 t

o
 t

h
e
 t

y
p

e
 o

f 
a

ir
p

la
n

e
. 

A
t 

la
rg

e
r 

s
li

p
 a

n
g
le

s
 u

p
 t

o
 t

h
e
 a

n
g

le
 a

t 
w

h
ic

h
 t

h
e
 

fu
ll

 r
u

d
d

e
r 

o
r 

a
il

e
ro

n
 c

o
n

tr
o

l 
is

 u
s
e
d

 o
r 

a
 

c
o

n
tr

o
l 

fo
r
c

e
 l

im
it

 c
o

n
ta

in
e
d

 
in

 
§ 

2
3
.1

4
3
 

is
 
o

b
ta

in
e
d

, 
th

e
 r

u
d

d
e
r 

p
e
d

a
l 

fo
rc

e
 m

a
y

 
n

o
t 

re
v
e
rs

e
. 

E
n

o
u

g
h

 b
a

n
k

 m
u

s
t 

a
c
c
o

m


p
a

n
y

 
s
li

p
p

in
g
 
to

 
h

o
ld

 
a

 
c
o

n
s
ta

n
t 

h
e
a

d


in
g
. 

R
a

p
id

 e
n

tr
y

 i
n

to
, 

o
r 

re
c
o

v
e
ry

 f
r
o

m
, 

a
 
m

a
x

im
u

m
 
s
li

p
 
m

a
y

 
n

o
t 

re
s
u

lt
 
in

 
u

n


c
o

n
tr

o
ll

a
b

le
 f

li
g

h
t 

c
h

a
ra

c
te

ri
s
ti

c
s
.

(4
) 

A
n

y
 

s
h

o
rt

 
p

e
r
io

d
 

o
s
c
il

la
ti

o
n

, 
o

c


c
u

rr
in

g
 

b
e
tw

e
e
n

 
s
ta

ll
in

g
 
s
p

e
e
d

 
a

n
d

 
th

e
 

m
a

x
im

u
m

 a
ll

o
w

a
b

le
 s

p
e
e
d

, 
m

u
s
t 

b
e
 h

e
a

v


il
y

 d
a

m
p

e
d

 w
it

h
 t

h
e
 p

r
im

a
ry

 c
o

n
tr

o
ls

 (
i)

 
fr

e
e

 a
n

d
 (

ii
) 

in
 a

 f
ix

e
d

 p
o

s
it

io
n

.

(b
) 

T
w
o
-c
o
n
tr
o
l 

(o
r
 
s
im

p
li
fi

e
d

 
c
o

n


tr
o

l)
 

a
ir

p
la

n
e

s
. 

T
h

e
 

s
ta

b
il

it
y

 
re

q
u

ir
e


m
e
n

ts
 
fo

r
 

tw
o

-c
o

n
tr

o
l 

a
ir

p
la

n
e
s
 

a
re

 
a
s
 

fo
ll

o
w

s
:

(1
) 

T
h

e
 

d
ir

e
c
ti

o
n

a
l 

s
ta

b
il

it
y

 
o

f 
th

e
 

a
ir

p
la

n
e
 

m
u

s
t 

b
e
 

s
h

o
w

n
 

b
y

 
s
h

o
w

in
g
 

th
a

t,
 

in
 

e
a

c
h

 
c
o

n
fi

g
u

ra
ti

o
n

, 
it

 
c
a

n
 

b
e
 

ra
p

id
ly

 r
o

ll
e
d

 
fr

o
m

 a
 
4
5
 
d

e
g
re

e
 
b

a
n

k
 
in

 

o
n

e
 d

ir
e
c
ti

o
n

 t
o

 a
 4

5
 
d

e
g

re
e
 b

a
n

k
 i

n
 t

h
e
 

o
p

p
o

s
it

e
 

d
ir

e
c
ti

o
n

 
w

it
h

o
u

t 
s
h

o
w

in
g
 

d
a

n
g
e
ro

u
s
 
s
k

id
 
c
h

a
ra

c
te

ri
s
ti

c
s
.

(2
) 

T
h

e
 

la
te

ra
l 

s
ta

b
il

it
y

 
o

f 
th

e
 

a
ir


p

la
n

e
 m

u
s
t 

b
e
 s

h
o

w
n

 b
y
 s

h
o

w
in

g
 t

h
a

t 
it

 

w
il

l 
n

o
t 

a
s
s
u

m
e
 a

 d
a

n
g
e
ro

u
s
 a

tt
it

u
d

e
 
o

r 

s
p

e
e
d

 w
h

e
n

 
th

e
 
c
o

n
tr

o
ls

 
a

re
 
a

b
a

n
d

o
n

e
d

 
fo

r
 t

w
o

 m
in

u
te

s
. 

T
h

is
 m

u
s
t 

b
e
 d

o
n

e
 i

n
 

m
o

d
e
r
a

te
ly

 s
m

o
o

th
 a

ir
 w

it
h

 t
h

e
 a

ir
p

la
n

e
 

tr
im

m
e
d

 
fo

r
 
s
tr

a
ig

h
t 

le
v
e
l 

fl
ig

h
t 

a
t 

0
.9

 
V

H
 o

r 
V

c
, 

w
h

ic
h

e
v

e
r 

is
 l

o
w

e
r,

 w
it

h
 f

la
p

s
 

a
n

d
 
la

n
d

in
g

 
g

e
a

r 
re

tr
a

c
te

d
, 

a
n

d
 
w

it
h

 
a

 
re

a
rw

a
rd

 c
e
n

te
r 

o
f 

g
ra

v
it

y
.

(3
) 

A
n

y
 

s
h

o
r
t
 

p
e

r
io

d
 

o
s
c

il
la

t
io

n
 

o
c



c
u

r
r
in

g
 

b
e

t
w

e
e

n
 
t
h

e
 

s
t
a

ll
in

g
 

s
p

e
e

d
 

a
n

d
 

t
h

e
 

m
a

x
im

u
m

 
a

ll
o

w
a

b
le

 
s
p

e
e

d
 
m

u
s

t
 

b
e

 
h

e
a

v
il

y
 

d
a

m
p

e
d

 
w

it
h

 
t
h

e
 

p
r
im

a
r
y

 
c

o
n


t
r
o

ls
 
(i

) 
fr

e
e

 a
n

d
 
(i

i)
 

in
 a

 f
ix

e
d

 p
o

s
it

io
n

.

§
 2

3
.1

7
9

 
In

s
tr

u
m

e
n

te
d

 s
ti

c
k

 f
o

rc
e

 m
e
a

s


u
re

m
e
n

ts
.

In
s
tr

u
m

e
n

te
d

^
 s

ti
c
k

 
fo

r
c

e
 

m
e
a

s
u

re


m
e
n

ts
 m

u
s
t 

b
e
 m

a
d

e
 u

n
le

s
s
—

(a
) 

C
h

a
n

g
e
s
 
in

 
s
p

e
e
d

 
a

re
 
c

le
a

rl
y

 
r
e


fl

e
c
te

d
 b

y
 c

h
a

n
g
e
s
 i

n
 s

ti
c
k

 f
o

r
c

e
s

; 
a

n
d

(b
) 

T
h

e
 

m
a

x
im

u
m

 
fo

rc
e
s
 

o
b

ta
in

e
d

 
u

n
d

e
r 

§
§
 2

3
.1

7
3
 

a
n

d
 

2
3
.1

7
5
 

a
re

 
n

o
t 

e
x

c
e
s
s
iv

e
.

§
 2

3
.1

8
1

 
D

y
n

a
m

ic
 l

o
n

g
it

u
d

in
a

l 
s
ta

b
il

it
y

.

A
n

y
 
s
h

o
rt

 p
e
ri

o
d

 
lo

n
g

it
u

d
in

a
l 

o
s
c
il

la


ti
o

n
 o

c
c
u

rr
in

g
 b

e
tw

e
e
n

 t
h

e
 s

ta
ll

in
g

 s
p

e
e
d

 
a

n
d

 t
h

e
 m

a
x

im
u

m
 a

ll
o

w
a

b
le

 s
p

e
e
d

 m
u

s
t 

b
e
 

h
e
a

v
il

y
 

d
a

m
p

e
d

 
w

it
h

 
th

e
 

p
ri

m
a

ry
 

c
o

n
tr

o
ls

 (
a

) 
fr

e
e

 a
n

d
 (

b
) 

fi
x

e
d

.

S
t

a
l

l
s

§
 2

3
.2

0
1

 
S

ta
ll

 d
e
m

o
n

s
tr

a
ti

o
n

.

(a
) 

L
e
v
e

l 
w

in
g

 
s
ta

ll
s
 
m

u
s
t 

b
e
 
s
h

o
w

n
 

w
it

h
—

(1
) 

P
o

w
e

r 
o

ff
; 

a
n

d
(2

) 
A

 
p

o
w

e
r 

s
e
tt

in
g
 

n
o

t 
le

s
s
 

th
a

n
 

th
a

t 
re

q
u

ir
e
d

 
to

 
s
h

o
w

 
c
o

m
p

li
a

n
c
e
 
w

it
h

 
§ 

2
3
.6

5
 

fo
r
 

a
n

 
a

ir
p

la
n

e
 

o
f 

m
o

re
 

th
a

n
6
,0

0
0
 

lb
s
. 

m
a

x
im

u
m

 
w

e
ig

h
t,

 
o

r 
w

it
h

 
9
0
 

p
e
rc

e
n

t 
o

f 
m

a
x

im
u

m
 

c
o

n
ti

n
u

o
u

s
 

p
o

w
e
r 

fo
r
 a

n
 a

ir
p

la
n

e
 o

f 
6
,0

0
0
 l

b
s
. 

o
r
 l

e
s
s
 m

a
x

i
m

u
m

 w
e
ig

h
t.

(b
) 

In
 

e
it

h
e
r 

c
o

n
d

it
io

n
 

re
q

u
ir

e
d

 
b

y
 

p
a

ra
g

ra
p

h
 

(a
) 

o
f 

th
is

 
s
e
c
ti

o
n

, 
it

 
m

u
s
t 

b
e
 p

o
s
s
ib

le
 t

o
 c

o
m

p
ly

 w
it

h
 t

h
e
 a

p
p

li
c
a

b
le

 
re

q
u

ir
e
m

e
n

ts
 

o
f 

§ 
2

3
.2

0
3

(a
) 

w
it

h
 

fl
a

p
s
 

a
n

d
 l

a
n

d
in

g
 g

e
a

r 
in

 a
n

y
 p

o
s
it

io
n

.
(c

) 
T

h
e

 
fo

ll
o

w
in

g
 

p
ro

c
e
d

u
re

 
m

u
s
t 

b
e
 

u
s
e
d

 
to

 
s
h

o
w

 
c
o

m
p

li
a

n
c
e
 

w
it

h
 

§ 
2

3
.2

0
3

(a
):

(1
) 

W
it

h
 

th
e
 

tr
im

 
c
o

n
tr

o
ls

 
a

d
ju

s
te

d
 

fo
r
 
s
tr

a
ig

h
t 

fl
ig

h
t 

a
t 

1
.5

 
V

s
 
, 

o
r 

a
t 

th
e

m
im

im
u

m
 

tr
im

 
s
p

e
e
d

, 
w

h
ic

h
e
v
e
r 

is
 

h
ig

h
e
r,

 
re

d
u

c
e
 

th
e
 

s
p

e
e
d

 
w

it
h

 
th

e
 

e
le


v
a

to
r 

c
o

n
tr

o
l 

u
n

ti
l 

th
e

 
s
p

e
e
d

 
is

 
s
li

g
h

tl
y

 
a

b
o

v
e
 t

h
e
 s

ta
ll

in
g

 s
p

e
e
d

.
(2

) 
T

h
e

n
 
p

u
ll

 
b

a
c
k

 
th

e
 
e
le

v
a

to
r 

c
o

n


tr
o

l 
s
o
 
th

a
t 

th
e
 r

a
te

 
o

f 
s
p

e
e
d

 
re

d
u

c
ti

o
n

 
W

il
l 

n
o

t 
e
x

c
e
e
d

 
o

n
e
 

m
il

e
 

p
e
r 

h
o

u
r 

p
e
r 

s
e
c
o
n

d
 u

n
ti

l 
a

 s
ta

ll
 i

s
 p

ro
d

u
c
e
d

, 
a
s
 s

h
o
w

n
 

b
y
 

a
n

 
u

n
c
o

n
tr

o
ll

a
b

le
 

d
o

w
n

w
a

rd
 

p
it

c
h


in

g
 m

o
ti

o
n

 
o

f 
th

e
 
a

ir
p

la
n

e
, 

o
r 

u
n

ti
l 

th
e
 

c
o

n
tr

o
l 

re
a

c
h

e
s
 t

h
e

 s
to

p
. 

N
o

rm
a

l 
u

s
e
 o

f 
th

e
 

e
le

v
a

to
r 

c
o

n
tr

o
l 

fo
r
 
re

c
o

v
e
ry

 
is

 
a

l
lo

w
e
d

 a
ft

e
r
 t

h
e

 p
it

c
h

in
g

 m
o

ti
o

n
 h

a
s
 u

n


m
is

ta
k

a
b

ly
 d

e
v
e
lo

p
e
d

.
(d

) 
E

x
c
e
p

t 
w

h
e
re

 
m

a
d

e
 

in
a

p
p

li
c
a

b
le

 
b

y
 

th
e
 

s
p

e
c
ia

l 
fe

a
tu

re
s
 

o
f 

a
 

p
a

rt
ic

u
la

r 
ty

p
e

 o
f 

a
ir

p
la

n
e

, 
th

e
 f

o
ll

o
w

in
g

 p
ro

c
e

d
u

re
 

m
u

s
t 

b
e

 u
s
e

d
 t

o
 m

e
a

s
u

re
 l

o
s
s
 o

f 
a

lt
it

u
d

e
 

d
u

r
in

g
 a

 s
t

a
ll

:

(1
) 

T
h

e
 

a
p

p
ro

a
c
h

 
to

 
th

e
 

s
ta

ll
 

m
u

s
t 

b
e
 m

a
d

e
 a

s
 p

re
s
c
ri

b
e
d

 i
n

 p
a

ra
g

ra
p

h
 
(b

) 
o

f 
th

is
 s

e
c
ti

o
n

.
(2

) 
T

h
e

 
lo

s
s
 

o
f 

a
lt

it
u

d
e
 

e
n

c
o

u
n

te
re

d
 

in
 
th

e
 
s
ta

ll
 

(p
o

w
e
r 

o
n

 
o

r 
p

o
w

e
r 

o
ff

) 
is

 
th

e
 

c
h

a
n

g
e
 
in

 
a

lt
it

u
d

e
 

(a
s
 

o
b

s
e
rv

e
d

 
o

n
 

th
e

 
s
e
n

s
it

iv
e
 

a
lt

im
e
te

r 
te

s
ti

n
g

 
in

s
ta

ll
a


ti

o
n

) 
b

e
tw

e
e
n

 t
h

e
 
a

lt
it

u
d

e
 
a

t 
w

h
ic

h
 t

h
e
 

a
ir

p
la

n
e
 

p
it

c
h

e
s
 

a
n

d
 

th
e
 

a
lt

it
u

d
e
 

a
t 

w
h

ic
h

 
h

o
ri

z
o

n
ta

l 
fl

ig
h

t 
is

 
re

g
a

in
e
d

.
(3

) 
I
f 

re
q

u
ir

e
d

, 
th

e
 p

o
w

e
r 

u
s
e
d

 d
u

ri
n

g
 

s
ta

ll
 r

e
c
o

v
e
ry

 m
u

s
t 

b
e
 t

h
a

t 
w

h
ic

h
 w

o
u

ld
 

b
e
 
u

s
e
d

 
u

n
d

e
r 

n
o

rm
a

l 
o

p
e
ra

ti
n

g
 

c
o

n
d

i
ti

o
n

s
 

in
 

th
is

 
m

a
n

e
u

v
e
r.

 
H

o
w

e
v
e
r,

 
th

e
 

p
o

w
e
r 

u
s
e
d

 t
o

 r
e

g
a

in
 l

e
v
e
l 

fl
ig

h
t 

m
a

y
 n

o
t 

b
e
 a

p
p

li
e
d

 u
n

ti
l 

fl
y

in
g

 c
o

n
tr

o
l 

is
 r

e
g
a

in
e
d

.
(d

) 
F

o
r 

tu
rn

in
g
 
fl

ig
h

t 
s
ta

ll
s
, 

th
e
 
fo

l
lo

w
in

g
 m

a
n

e
u

v
e
r 

m
u

s
t 

b
e
 
u

s
e
d

 
to

 
s
h

o
w

 
c
o

m
p

li
a

n
c
e
 w

it
h

 §
 2

3
.2

0
3

(b
):

(1
) 

E
s
ta

b
li

s
h

 
a

 
s
te

a
d

y
, 

c
u

rv
il

in
e
a

r,
 

le
v
e
l,

 
c
o

o
rd

in
a

te
d

 
tu

rn
 

in
 

a
 

3
0
 

d
e
g
re

e
 

b
a

n
k

 a
n

d
, 

w
h

il
e
 m

a
in

ta
in

in
g

 t
h

e
 
3
0
 d

e


g
re

e
 b

a
n

k
, 

s
ta

ll
 t

h
e
 
a

ir
p

la
n

e
 b

y
 s

te
a

d
il

y
 

a
n

d
 

p
r
o

g
re

s
s
iv

e
ly

 
ti

g
h

te
n

in
g

 
th

e
 

tu
rn

 
w

it
h

 
th

e
 
e
le

v
a

to
r 

c
o

n
tr

o
l 

u
n

ti
l 

th
e
 

a
ir


p

la
n

e
 i

s
 s

ta
ll

e
d

, 
o

r 
u

n
ti

l 
th

e
 e

le
v
a

to
r 

h
a

s
 

re
a

c
h

e
d

 i
ts

 s
to

p
.

(2
) 

W
h

e
n

 t
h

e
 s

ta
ll

 h
a

s
 f

u
ll

y
 d

e
v
e
lo

p
e
d

, 
re

g
a

in
 l

e
v
e

l 
fl

ig
h

t 
w

it
h

 n
o

rm
a

l 
u

s
e
 o

f 
th

e
 

c
o

n
tr

o
ls

.

§
 2

3
.2

0
3

 
S

ta
ll

 c
h

a
ra

c
te

ri
s
ti

c
s
.

(a
) 

F
o

r
 l

e
v
e
l 

w
in

g
 
s
ta

ll
s
—

(1
) 

F
o

r
 

a
n

 
a

ir
p

la
n

e
 

w
it

h
 

in
d

e
p

e
n

d


e
n

tl
y

 
c
o

n
tr

o
ll

e
d

 
ro

ll
in

g
 

a
n

d
 

d
ir

e
c
ti

o
n

a
l 

c
o

n
tr

o
ls

, 
it

 m
u

s
t 

b
e
 
p

o
s
s
ib

le
 

to
 
p

ro
d

u
c
e
 

a
n

d
 
to

 
c
o

rr
e
c
t 

ro
ll

 b
y
 u

n
re

v
e
rs

e
d

 u
s
e
 o

f 
th

e
 
ro

ll
in

g
 

c
o

n
tr

o
l 

a
n

d
 
to

 
p

ro
d

u
c
e
 

a
n

d
 

c
o

rr
e
c
t 

y
a

w
 b

y
 u

p
re

v
e
rs

e
d

 u
s
e
 o

f 
th

e
 d

i
re

c
ti

o
n

a
l 

c
o

n
tr

o
l,

 u
p

 t
o

 t
h

e
 t

im
e
 t

h
e
 a

ir


p
la

n
e
 p

it
c
h

e
s
 i

n
 t

h
e
 m

a
n

e
u

v
e
r 

p
re

s
c
ri

b
e
d

 
in

 §
 2

3
.2

0
1

(b
);

(2
) 

F
o

r
 

a
n

 
a

ir
p

la
n

e
 

w
it

h
 

in
te

rc
o

n


n
e
c
te

d
 

la
te

ra
l 

a
n

d
 

d
ir

e
c
ti

o
n

a
l 

c
o

n
tr

o
ls

 
(t

w
o

 c
o

n
tr

o
l)

, 
fo

r
 
a

n
 a

ir
p

la
n

e
 w

it
h

 o
n

ly
 

o
n

e
 o

f 
th

e
s
e
 c

o
n

tr
o
ls

, 
it

 m
u

s
t 

b
e
 p

o
s
s
ib

le
 

to
 

p
ro

d
u

c
e
 

a
n

d
 

c
o

rr
e
c
t 

ro
ll

 
b

y
 

u
n

re


v
e
rs

e
d

 u
s
e
 o

f 
th

e
 r

o
ll

in
g

 c
o

n
tr

o
l 

w
it

h
o

u
t 

p
ro

d
u

c
in

g
 e

x
c
e
s
s
iv

e
 y

a
w

, 
u

p
 
to

 t
h

e
 
ti

m
e
 

th
e
 

a
ir

p
la

n
e
 

p
it

c
h

e
s
 

in
 

th
e
 

m
a

n
e
u

v
e
r 

p
re

s
c
ri

b
e
d

 i
n

 §
 2

3
.2

0
1

(b
);
 a

n
d

(3
) 

D
u

ri
n

g
 

th
e
 

re
c
o

v
e
ry

 
p

a
rt

 
o

f 
th

e
 

m
a

n
u

e
v
e
r 

p
re

s
c
ri

b
e
d

 
in

 
§ 

2
3

.2
0

1
(b

),
 

it
 

m
u

s
t 

b
e
 

p
o
s
s
ib

le
 

to
 
p

r
e
v
e
n

t 
m

o
re

 
th

a
n

 
1
5
 
d

e
g
re

e
s
 o

f 
ro

ll
 o

r 
y
a

w
 b

y
 t

h
e
 n

o
rm

a
l 

u
s
e

 o
f 

t
h

e
 c

o
n

t
r
o

ls
.

(b
) 

F
o

r
 

t
u

r
n

in
g

 
fl

ig
h

t
 

s
ta

ll
s

, 
w

h
e

n
 

s
t
a

ll
e

d
 

d
u

r
in

g
 

a
 

c
o

o
r
d

in
a

t
e

d
 

t
u

r
n

 
w

it
h

 
3

0
 d

e
g

r
e

e
s

 o
f 

b
a

n
k

, 
7

5
 
p

e
r
c

e
n

t
 m

a
x

im
u

m

c
o

n
ti

n
u

o
u

s
 

p
o

w
e
r 

o
n

 
e
a

c
h

 
e
n

g
in

e
, 

a
n

d
 

fl
a

p
s
 a

n
d

 l
a

n
d

in
g

 g
e
a

r 
re

tr
a

c
te

d
, 

it
 m

u
s
t 

b
e
 p

o
s
s
ib

le
 t

o
 r

e
g

a
in

 n
o

rm
a

l 
le

v
e
J

L
fi

ig
h

t 
w

it
h

o
u

t 
e
x

c
e
s
s
iv

e
 l

o
s
s
 o

f 
a

lt
it

u
d

e
 o

r 
u

n


c
o

n
tr

o
ll

a
b

le
 
r
o

ll
in

g
 
o

r 
s
p

in
n

in
g
 
te

n
d

e
n


c
ie

s
.

(c
) 

F
o

r
 l

im
it

e
d

 e
le

v
a

to
r 

c
o

n
tr

o
l 

s
ta

ll
s
, 

it
 
m

u
s
t 

b
e
 

p
o
s
s
ib

le
, 

w
h

e
n

 
s
ta

ll
e
d

 
fr

o
m

 
a

n
 

e
x

c
e
s
s
iv

e
 

c
li

m
b

 
a

tt
it

u
d

e
, 

to
 

re
c
o

v
e
r 

w
it

h
o

u
t 

e
x

c
e
e
d

in
g
 
a

ir
s
p

e
e
d

 
o

r 
a

c
c
e
le

ra


ti
o

n
 l

im
it

s
.

§
 2

3
.2

0
5

 
S

ta
ll

s
: 

c
ri

ti
c
a
l 

e
n

g
in

e
 i

n
o

p
e

ra


ti
v
e
.

(a
) 

A
 m

u
lt

ie
n

g
in

e
 a

ir
p

la
n

e
 m

u
s
t 

h
a

v
e
 

s
ta

ll
 

c
h

a
ra

c
te

ri
s
ti

c
s
 

th
a

t 
p

re
v
e
n

t 
u

n


in
te

n
ti

o
n

a
l 

s
p

in
 

e
n

tr
y
. 

T
h

is
 

m
u

s
t 

b
e
 

s
h

o
w

n
 b

y
 p

e
rf

o
rm

in
g

 t
h

e
 m

a
n

e
u

v
e
r 

p
r
e


s
c
ri

b
e
d

 i
n

 p
a

ra
g

ra
p

h
 
(b

) 
o

f 
th

is
 s

e
c
ti

o
n

, 
a

t 
th

e
 
lo

w
e
s
t 

p
ra

c
ti

c
a

l 
a

lt
it

u
d

e
, 

w
it

h
—

(1
) 

T
h

e
 

c
ri

ti
c

a
l 

e
n

g
in

e
 

in
o

p
e
ra

ti
v
e
 

a
n

d
 i

ts
 p

ro
p

e
ll

e
r 

in
 t

h
e
 n

o
rm

a
l 

in
o

p
e
ra


ti

v
e

 p
o

s
it

io
n

;

(2
) 

L
a

n
d

in
g

 
g

e
a

r 
e
x

te
n

d
e
d

, 
w

it
h

 
th

e
 

fl
a

p
s
 

(i
) 

re
tr

a
c
te

d
 

a
n

d
 

(i
i)

 
e
x

te
n

d
e
d

; 
a

n
d (3

) 
T

h
e

 
re

m
a

in
in

g
 

e
n

g
in

e
s
 

a
t 

fu
ll

 
th

r
o

tt
le

 o
r 

m
a

x
im

u
m

 
c
o
n

ti
n

u
o
u

s
 p

o
w

e
r.

(b
) 

T
h

e
 
m

a
n

e
u

v
e
r 

re
q

u
ir

e
d

 
b

y
 
p

a
ra


g
ra

p
h

 
(a

) 
o

f 
th

is
 
s
e
c
ti

o
n

 
is

 
a
s
 
fo

ll
o

w
s
: 

E
s
ta

b
li

s
h

 a
 s

te
a

d
y
, 

c
u

rv
il

in
e
a

r 
tu

rn
 a

n
d

, 
w

h
il

e
 m

a
in

ta
in

in
g

 a
 1

5
 
d

e
g
re

e
 b

a
n

k
 
(1

),
 

to
w

a
rd

 a
n

d
 

(2
) 

a
w

a
y

 f
r
o

m
 t

h
e
 i

n
o

p
e
ra


ti

v
e

 e
n

g
in

e
, 

s
te

a
d

il
y

 i
n

c
re

a
s
e
 t

h
e
 a

n
g
le

 o
f 

a
tt

a
c
k

 w
it

h
 t

h
e
 e

le
v
a

to
r 

c
o

n
tr

o
l 

u
n

ti
l 

a
n

 
u

n
c
o

n
tr

o
ll

a
b

le
 

d
o

w
n

w
a

rd
 

p
it

c
h

in
g

 
m

o


ti
o

n
 o

c
c
u

rs
. 

In
 p

e
rf

o
rm

in
g

 t
h

is
 m

a
n

e
u


v
e
r 

it
 m

u
s
t 

b
e
 p

o
s
s
ib

le
 t

o
—

(1
) 

P
ro

d
u

c
e
 

a
n

d
 

c
o

rr
e
c
t 

ro
ll

 
b

y
 

u
n


re

v
e
rs

e
d

 u
s
e
 
o

f 
th

e
 
la

te
ra

l 
c
o

n
tr

o
l 

u
n

ti
l 

th
e

 
a

ir
p

la
n

e
 s

ta
ll

s
; 

a
n

d
(2

) 
R

e
c

o
v
e

r 
im

m
e
d

ia
te

ly
 t

o
 f

u
ll

 f
li

g
h

t 

c
o

n
tr

o
l 

w
it

h
 w

in
g
s
 l

e
v
e
l,

 f
r
o

m
 t

h
e
 S

ta
ll

e
d

 
c
o

n
d

it
io

n
, 

b
y
 n

o
rm

a
l 

u
s
e
 o

f 
th

e
 c

o
n

tr
o

ls
, 

re
d

u
c
in

g
 p

o
w

e
r 

o
n

 t
h

e
 o

p
e
ra

ti
n

g
 e

n
g
in

e
s
 

if
 d

e
s
ir

e
d

, 
w

it
h

o
u

t 
e
x

c
e
e
d

in
g
 a

 6
0
 d

e
g
re

e
 

a
n

g
le

 o
f 

b
a

n
k

.

§
 2

3
.2

0
7

 
S

ta
ll

 w
a

rn
in

g
.

T
h

e
re

 
m

u
s
t 

b
e
 

a
 

c
le

a
r 

a
n

d
 

d
is

ti
n

c
t 

s
ta

ll
 w

a
rn

in
g
 w

it
h

 t
h

e
 f

la
p

s
 a

n
d

 t
h

e
 l

a
n

d


in
g

 g
e
a

r 
in

 a
n

y
 p

o
s
it

io
n

, 
b

o
th

 i
n

 s
tr

a
ig

h
t 

a
n

d
 i

n
 t

u
rn

in
g
 f

li
g

h
t.

 
T

h
e

 s
ta

ll
 w

a
rn

in
g

 
m

u
s
t 

b
e
g
in

 
a

t
 

a
 

s
p

e
e
d

 
e
x

c
e
e
d

in
g
 

th
e
 

s
t
a

ll
in

g
 
s
p

e
e
d

 b
y
 n

o
t 

le
s
s
 t

h
a

n
 
fi

v
e
, 

a
n

d
 

n
o

t
 

m
o

r
e

 
t
h

a
n

 
1

0
, 

m
il

e
s
 

p
e

r
 

h
o

u
r
, 

a
n

d
 

m
u

s
t
 

c
o

n
t
in

u
e

 
u

n
t
il

 
t
h

e
 

s
t

a
ll

 
o

c
c

u
r
s

.
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S
p

i
n

n
i
n

g

§
 2

3
.2

2
1

 
S

p
i
n

n
i
n

g
.

(a
) 
N
o
rm

a
l 

c
a

te
g

o
r
y

. 
A

 
s
in

g
le

-e
n


g
in

e
, 

n
o

rm
a

l 
c
a

te
g

o
ry

 
a

ir
p

la
n

e
 m

u
s
t 

b
e
 

a
b

le
 t

o
 r

e
c
o

v
e
r 

fr
o

m
 
a

 
o

n
e
-t

u
rn

 
s
p

in
 
in

 
n

o
t 

m
o

re
 t

h
a

n
 o

n
e
 a

d
d

it
io

n
a

l 
tu

rn
, 

w
it

h
 

th
e
 c

o
n

tr
o

ls
 u

s
e
d

 i
n

 t
h

e
 m

a
n

n
e
r 

n
o

rm
a

ll
y

iM
 
u

s
e
d

 f
o

r
 r

e
c
o

v
e
ry

. 
In

 a
d

d
it

io
n

—
(1

) 
F

o
r
 
b

o
th

 
th

e
 

fl
a

p
s
-r

e
tr

a
c
te

d
 

a
n

d
 

fl
a

p
s
-e

x
te

n
d

e
d

 c
o

n
d

it
io

n
s
, 

th
e
 a

p
p

li
c
a

b
le

 
a

ir
s
p

e
e
d

 
li

m
it

 
a

n
d

 
p

o
s
it

iv
e
 

li
m

it
 

m
a


n

e
u

v
e
ri

n
g
 

lo
a

d
 

fa
c

to
r
 

m
a

y
 

n
o

t 
b

e
 

e
x
c
e
e
d

e
d

,*
(2

) 
T

h
e

re
 

m
a

y
 

b
e
 

n
o

 
e
x

c
e
s
s
iv

e
 
b

a
c
k

 
p

re
s
s
u

re
 d

u
ri

n
g
 t

h
e
 s

p
in

 o
r 

re
c
o

v
e
ry

; 
a

n
d

(3
) 

It
 

m
u

s
t 

b
e
 

im
p

o
s
s
ib

le
 

to
 

o
b

ta
in

 
u

n
c
o

n
tr

o
ll

a
b

le
 s

p
in

s
 w

it
h

 a
n

y
 u

s
e
 o

f 
th

e
 

c
o

n
tr

o
ls

.

F
o

r
 

th
e

 
fl

a
p

s
-e

x
te

n
d

e
d

 
c
o

n
d

it
io

n
, 

th
e
 

fl
a

p
s
 m

a
y

 
b

e
 
re

tr
a

c
te

d
 
d

u
ri

n
g
 
re

c
o

v
e
ry

.
(b

) 
U

ti
li

ty
 

c
a

te
g

o
r
y

. 
A

 
u

ti
li

ty
 

c
a

te


g
o

ry
 

a
ir

p
la

n
e
 

m
u

s
t 

m
e
e
t 

th
e

 
re

q
u

ir
e


m
e
n

ts
 o

f 
p

a
ra

g
ra

p
h

 (
a

) 
o

f 
th

is
 s

e
c
ti

o
n

 o
r 

th
e
 

re
q

u
ir

e
m

e
n

ts
 

o
f 

p
a

ra
g

ra
p

h
 

(c
) 

o
f 

th
is

 s
e
c
ti

o
n

.
(c

) 
A

c
r
o

b
a

ti
c
 c

a
te

g
o

r
y

. 
A

n
 a

c
ro

b
a

ti
c
 

c
a

te
g

o
ry

 a
ir

p
la

n
e
 m

u
s
t 

b
e
 a

b
le

 t
o

 s
p

in
 a

t 
le

a
s
t 

s
ix

 
tu

rn
s
, 

a
n

d
 
m

u
s
t 

m
e
e
t 

th
e
 
fo

l
lo

w
in

g
 r

e
q

u
ir

e
m

e
n

ts
:

(1
) 

T
h

e
 

a
ir

p
la

n
e
 

m
u

s
t 

re
c
o

v
e
r 

fr
o

m
 

a
n

y
 

p
o

in
t 

in
 

a
 

s
p

in
, 

n
o

t 
e
x

c
e
e
d

in
g
 

s
ix

 
tu

rn
s
 w

it
h

 
fl

a
p

s
 r

e
tr

a
c
te

d
 
a

n
d

 o
n

e
 t

u
rn

 
w

it
h

 
fl

a
p

s
 

e
x

te
n

d
e
d

, 
in

 
n

o
t 

m
o

re
 

th
a

n
 

o
n

e
 
a

n
d

 o
n

e
-h

a
lf

 
a

d
d

it
io

n
a

l 
tu

rn
s
 a

ft
e

r
 

n
o

rm
a

l 
re

c
o

v
e
ry

 
a

p
p

li
c
a

ti
o

n
 

o
f 

th
e
 

c
o

n
tr

o
ls

.
(2

) 
F

o
r
 
b

o
th

 
th

e
 
fl

a
p

s
-r

e
tr

a
c
te

d
 
a

n
d

 
fl

a
p

s
-e

x
te

n
d

e
d

 c
o

n
d

it
io

n
s
, 

th
e
 a

p
p

li
c
a

b
le

 
a

ir
s
p

e
e
d

 l
im

it
 a

n
d

 p
o

s
it

iv
e
 l

im
it

 m
a

n
e
u


v

e
r
in

g
 l

o
a

d
 f

a
c

to
r
 m

a
y

 n
o

t 
b

e
 e

x
c
e
e
d

e
d

. 
F

o
r
 

th
e

 
fl

a
p

s
-e

x
te

n
d

e
d

 
c
o

n
d

it
io

n
, 

th
e
 

fl
a

p
s
 
m

a
y

 b
e
 
re

tr
a

c
te

d
 
d

u
ri

n
g
 
re

c
o

v
e
ry

, 
if

 a
 p

la
c
a

rd
 i
s
 i

n
s
ta

ll
e
d

 p
ro

h
ib

it
in

g
 i
n

te
n



ti
o

n
a

l 
s
p

in
s
 
w

it
h

 f
la

p
s
 e

x
te

n
d

e
d

.

(3
) 

It
 

m
u

s
t 

b
e
 

im
p

o
s
s
ib

le
 

to
 

o
b

ta
in

 
u

n
c
o

n
tr

o
ll

a
b

le
 s

p
in

s
 w

it
h

 a
n

y
 u

s
e
 o

f 
th

e
 

c
o

n
tr

o
ls

.
(d

) 
A

ir
p

la
n

e
s

 
“
c
h

a
r
a

c
te

r
is

ti
c
a

ll
y

 
in



c
a

p
a

b
le

 
o

f
 s

p
in

n
in

g
“

. 
I
f 

it
 i

s
 d

e
s
ir

e
d

 t
o

 

d
e
s
ig

n
a

te
 

a
n

 
a

ir
p

la
n

e
 

a
s
 

“
c
h

a
ra

c
te

ri
s


ti
c

a
ll

y
 i

n
c
a

p
a

b
le

 o
f 

s
p

in
n

in
g
”

, 
th

is
 c

h
a

r
a

c
te

ri
s
ti

c
 m

u
s
t 

b
e
 s

h
o

w
n

 w
it

h
—

(1
) 

A
 
w

e
ig

h
t 

fi
v
e
 
p

e
rc

e
n

t 
m

o
re

 
th

a
n

 

th
e

 h
ig

h
e
s
t 

w
e
ig

h
t 

fo
r
 w

h
ic

h
 a

p
p

ro
v
a

l 
is

 
re

q
u

e
s
te

d
;

(2
y

 
A

 c
e

n
t
e

r
 o

f 
g

r
a

v
it

y
 
a

t
 
le

a
s

t
 t

h
r
e

e
 

p
e

r
c

e
n

t
 
a

ft
 
o

f 
t
h

e
 
r
e

a
r
m

o
s

t
 p

o
s
it

io
n

 f
o

r
 

w
h

ic
h

 a
p

p
r
o

v
a

l 
is

 r
e

q
u

e
s

t
e

d
;

(3
>

 
A

n
 

a
v
a

il
a

b
le

 
e
le

v
a

to
r 

u
p

-t
ra

v
e
l 

fo
u

r
 d

e
g
re

e
s
 i

n
 e

x
c
e
s
s
 
o

f 
th

a
t 

to
 
w

h
ic

h
 

th
e
 e

le
v
a

to
r 

tr
a

v
e
l 
is

 t
o

 b
e
 l

im
it

e
d

 f
o

r
 a

p


p
r
o

v
a

l;
 a

n
d

(4
) 

A
n

 
a

v
a

il
a

b
le

 
ru

d
d

e
r 

tr
a

v
e
l 

s
e
v
e
n

 
d

e
g
re

e
s
, 

in
 
b

o
th

 
d

ir
e
c
ti

o
n

s
, 

in
 
e
x
c
e
s
s
 o

f 
th

a
t 

to
 w

h
ic

h
 t

h
e
 r

u
d

d
e
r 

tr
a

v
e
l 

is
 t

o
 b

e
 

li
m

it
e
d

 f
o

r
 a

p
p

ro
v
a

l.

G
r

o
u
n
d
 
a
n
d
 

W
a

t
e

r
 

H
a
n
d
l
i
n
g

 

C
h
a
r
a

c
t

e
r

i
s

t
i
c

s

§
 2

3
.2

3
1

 
L

o
n

g
it

u
d

in
a

l 
s
ta

b
il

it
y

 a
n

d
 c

o
n


tr

o
l.

(a
) 

A
 l

a
n

d
p

la
n

e
 m

a
y

 h
a

v
e
 n

o
 u

n
c
o

n


tr
o

ll
a

b
le

 
te

n
d

e
n

c
y

 
to

 
n

o
s
e
 

o
v
e
r 

in
 

a
n

y
 

re
a

s
o

n
a

b
ly

 e
x

p
e
c
te

d
 o

p
e
ra

ti
n

g
 c

o
n

d
it

io
n

, 
in

c
lu

d
in

g
 

re
b

o
u

n
d

 
d

u
ri

n
g
 

la
n

d
in

g
 

o
r 

ta
k

e
o

ff
. 

W
h

e
e

l 
b

ra
k

e
s
 

m
u

s
t 

o
p

e
ra

te
 

s
m

o
o

th
ly

 a
n

d
 m

a
y

 n
o

t 
in

d
u

c
e
 a

n
y
 u

n
d

u
e
 

te
n

d
e
n

c
y

 t
o

 n
o
s
e
 o

v
e
r.

(b
) 

A
 

s
e
a

p
la

n
e
 

o
r 

a
m

p
h

ib
ia

n
 

m
a

y
 

n
o

t 
h

a
v
e
 

d
a

n
g
e
ro

u
s
 

o
r 

u
n

c
o

n
tr

o
ll

a
b

le
 

p
o

rp
o

is
in

g
 c

h
a

ra
c
te

ri
s
ti

c
s
 a

t 
a

n
y
 n

o
rm

a
l 

o
p

e
ra

ti
n

g
 s

p
e
e
d

 o
n

 t
h

e
 w

a
te

r.

§
 2

3
.2

3
3

 
D

ir
e

c
ti

o
n

a
l 

s
ta

b
il

it
y

 
a

n
d

 
c
o

n


tr
o

l.

<
a

) 
T

h
e

r
e

 
m

a
y

 
b

e
 

n
o

 
u

n
c
o

n
tr

o
ll

a
b

le
 

g
ro

u
n

d
 o

r 
w

a
te

r 
lo

o
p

in
g
 t

e
n

d
e
n

c
y

 
in

 
9
0
 

d
e
g

re
e
 c

ro
s
s
 w

in
d

s
, 

u
p

 t
o

 a
 w

in
d

 v
e
lo

c
it

y
 

o
f 

0
.2

 
V

S
o
, 

a
t 

a
n

y
 

s
p

e
e
d

 
a

t 
w

h
ic

h
 

th
e

a
ir

p
la

n
e
 m

a
y

 b
e
 e

x
p

e
c
te

d
 t

o
 b

e
 o

p
e
ra

te
d

 
o

n
 t

h
e
 g

ro
u

n
d

 o
r 

w
a

te
r.

(b
) 

A
 l

a
n

d
p

la
n

e
 m

u
s
t 

b
e
 s

a
ti

s
fa

c
to

ri
ly

 
c
o

n
tr

o
ll

a
b

le
, 

w
it

h
o

u
t 

e
x

c
e
p

ti
o

n
a

l 
p

il
o

t
in

g
 s

k
il

l 
o

r 
a

le
rt

n
e
s
s
, 

in
 p

o
w

e
r-

o
ff

 l
a

n
d


in

g
s
 

a
t 

n
o

rm
a

l 
la

n
d

in
g

 
s
p

e
e
d

, 
w

it
h

o
u

t 
u

s
in

g
 b

ra
k

e
s
 o

r 
e
n

g
in

e
 p

o
w

e
r 

to
 m

a
in

ta
in

 
a

 s
tr

a
ig

h
t 

p
a

th
.

(c
) 

T
h

e
 
a

ir
p

la
n

e
 m

u
s
t 

h
a

v
e
 
a

d
e
q

u
a

te
 

d
ir

e
c
ti

o
n

a
l 

c
o

n
tr

o
l 

d
u

ri
n

g
 

ta
x

ii
n

g
.

§
 2

3
.2

3
5

 
T

a
x

ii
n

g
 c

o
n

d
it

io
n

.

T
h

e
 s

h
o

c
k

-a
b

s
o

rb
in

g
 
m

e
c
h

a
n

is
m

 m
a

y
 

n
o

t 
d

a
m

a
g

e
 t

h
e
 s

tr
u

c
tu

re
 o

f 
th

e
 a

ir
p

la
n

e
 

w
h

e
n

 t
h

e
 a

ir
p

la
n

e
 i
s
 t

a
x

ie
d

 o
n

 t
h

e
 r

o
u

g
h


e
s
t 

g
ro

u
n

d
 
th

a
t 

m
a

y
 

re
a

s
o

n
a

b
ly

 
b

e
 
e

x


p
e
c
te

d
 i

n
 n

o
rm

a
l 

o
p

e
ra

ti
o

n
.

§
 2

3
.2

3
9

 
S

p
ra

y
 c

h
a
ra

c
te

ri
s
ti

c
s
.

S
p

ra
y

 
m

a
y

 
n

o
t 

d
a

n
g
e
ro

u
s
ly

 
o
b

s
c
u

re
 

th
e
 

v
is

io
n

 
o

f 
th

e
 

p
il

o
ts

 
o

r 
d

a
m

a
g
e
 

th
e
 

p
ro

p
e
ll

e
rs

 o
r 

o
th

e
r 

p
a

rt
s
 o

f 
a

 s
e
a

p
la

n
e
 o

r 
a

m
p

h
ib

ia
n

 
a

t 
a

n
y
 

ti
m

e
 
d

u
ri

n
g
 

ta
x

ii
n

g
, 

ta
k

e
o

ff
, 

a
n

d
 l
a

n
d

in
g

.

M
IS

C
E

L
L
A
N

E
O

U
S
 
Î'
L
IG

H
T

 
K

E
Q

tT
ÏS

E
M

K
O

T
â

§
 2

3
.2

5
1

 
V

ib
r
a

t
io

n
 a

n
d

 b
u

ff
e

ti
n

g
.

E
a

c
h

 p
a

rt
 o

f 
th

e
 a

ir
p

la
n

e
 m

u
s
t 

b
e
 f

r
e

e
 

fr
o

m
 
e
x

c
e
s
s
iv

e
 
v
ib

ra
ti

o
n

 u
n

d
e
r 

a
n

y
 
a

p


p
ro

p
ri

a
te

 s
p

e
e
d

 a
n

d
 p

o
w

e
r 

c
o

n
d

it
io

n
s
 u

p
 

to
 a

t 
le

a
s
t 

th
e
 m

in
im

u
m

 v
a

lu
e
 o

f 
V

D
 a

l-

m
a

y
 b

e
 n

o
 b

u
ff

e
t
in

g
, 

in
 a

n
y

 n
o

r
m

a
l 

fl
ig

h
t
 

c
o

n
d

it
io

n
, 

s
e

v
e

re
 

e
n

o
u

g
h

 
t
o

 
in

t
e

r
fe

r
e

 
w

it
h

 t
h

e
 
s

a
t
is

fa
c

t
o

r
y

 
c

o
n

t
r
o

l 
o

f 
t
h

e
 
a

ir


p
la

n
e

, 
c

a
u

s
e

 
e

x
c

e
s
s
iv

e
 

fa
t
ig

u
e

 
to

 
t
h

e
 

c
re

w
, 

o
r
 

re
s
u

lt
 

in
 

s
tr

u
c
tu

ra
l 

d
a

m
a

g
e
. 

S
ta

ll
 

w
a

rn
in

g
 

b
u

ff
e
ti

n
g
 

w
it

h
in

 
th

e
s
e
 

li
m

it
s
 i
s
 a

ll
o
w

a
b

le
.
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S
u

b
p

a
rt

 
C

—
S

tr
u

c
tu

re
 

G
e
n
e
r
a
l

§
 2

3
.3

0
1

 
L

o
a

d
s
.

(a
) 

S
tr

e
n

g
th

 
re

q
u

ir
e
m

e
n

ts
 
a

re
 
s
p

e
c
i

fi
e
d

 
in

 
te

rm
s
 
o

f 
li

m
it

 
lo

a
d

s
 

(t
h

e
 
m

a
x

i
m

u
m

 
lo

a
d

s
 

to
 

b
e
 

e
x

p
e
c
te

d
 

in
 

s
e
rv

ic
e
) 

a
n

d
 

u
lt

im
a

te
 

lo
a

d
s
 

(l
im

it
 

lo
a

d
s
 

m
u

lt
i

p
li

e
d

 
b

y
 

p
re

s
c
ri

b
e
d

 
fa

c
to

rs
 

o
f 

s
a

fe
ty

).
 

U
n

le
s
s
 

o
th

e
rw

is
e
 

p
ro

v
id

e
d

, 
p

re
s
c
ri

b
e
d

 
lo

a
d

s
 a

re
 l

im
it

 l
o
a

d
s
.

(b
) 

‘ 
U

n
le

s
s
 o

th
e
rw

is
e
 p

ro
v
id

e
d

, 
th

e
 a

ir
, 

g
ro

u
n

d
, 

a
n

d
 w

a
te

r 
lo

a
d

s
 m

u
s
t 

b
e
 p

la
c
e
d

 
in

 
e
q

u
il

ib
ri

u
m

 
w

it
h

 
in

e
rt

ia
 
fo

rc
e
s
, 

c
o

n


s
id

e
ri

n
g
 

e
a

c
h

 
it

e
m

 
o

f 
m

a
s
s
 
in

 
th

e
 

a
ir


p

la
n

e
. 

T
h

e
s
e
 
lo

a
d

s
 
m

u
s
t 

b
e
 
d

is
tr

ib
u

te
d

 
to

 
c
o

n
s
e
rv

a
ti

v
e
ly

 
a

p
p

ro
x

im
a

te
 o

r
 c

lo
s
e
ly

 
re

p
re

s
e
n

t 
a

c
tu

a
l 

c
o

n
d

it
io

n
s
.

(c
) 

I
f 

d
e
fl

e
c
ti

o
n

s
 

u
n

d
e
r 

lo
a

d
 

w
o
u

ld
 

s
ig

n
if

ic
a

n
tl

y
 

c
h

a
n

g
e
 

th
e
 

d
is

tr
ib

u
ti

o
n

 
o

f 
e
x

te
rn

a
l 

o
r 

in
te

rn
a

l 
lo

a
d

s
, 

th
is

 
re

d
is

tr
i

b
u

ti
o

n
 m

u
s
t 

b
e
 t

a
k

e
n

 i
n

to
 a

c
c
o

u
n

t.
(d

) 
S

im
p

li
fi

e
d

 
s
tr

u
c
tu

ra
l 

d
e
s
ig

n
 

c
r
i

te
ri

a
 m

a
y
 b

e
 u

s
e
d

 i
f 

th
e
y

 r
e
s
u

lt
 i

n
 d

e
s
ig

n
 

lo
a

d
s
 

n
o

t 
le

s
s
 

th
a

n
 
th

o
s
e
 
p

re
s
c
ri

b
e
d

 
in

 
§§

 2
3
.3

3
1
 

th
ro

u
g

h
 

2
3
.5

2
1
. 

F
o

r
 

c
o

n
v
e
n


ti

o
n

a
l,

 
s
in

g
le

-e
n

g
in

e
 

a
ir

p
la

n
e
s
 
w

it
h

 
d

e


s
ig

n
 w

e
ig

h
ts

 o
f 

6
,0

0
0
 p

o
u

n
d

s
 o

r 
le

s
s
, 

th
e
 

d
e
s
ig

n
 c

r
it

e
ri

a
 o

f 
A

p
p

e
n

d
ix

 A
 o

f 
th

is
 p

a
rt

 
a

re
 
a

n
 
a

p
p

ro
v
e
d

 
e
q

u
iv

a
le

n
t 

o
f 

§§
 2

3
.3

3
1
 

th
ro

u
g

h
 2

3
.3

9
9
. 

If
 A

p
p

e
n

d
ix

 
A

 i
s
 u

s
e
d

, 
th

e
 e

n
ti

re
 A

p
p

e
n

d
ix

 m
u

s
t 

b
e
 s

u
b

s
ti

tu
te

d
 

fo
r
 

th
e
 

c
o

rr
e
s
p

o
n

d
in

g
 

s
e
c
ti

o
n

s
 

o
f 

th
is

 
p

a
rt

.

§
 2

3
.3

0
3

 
F

a
c

to
r 

o
f 

s
a
fe

ty
.

U
n

le
s
s
 o

th
e
rw

is
e
 p

ro
v
id

e
d

, 
a

 f
a

c
to

r
 o

f 
s

a
fe

ty
 o

f 
1
.5

 m
u

s
t 

b
e
 u

s
e
d

.

§
 2

3
.3

0
5

 
S

tr
e

n
g

th
 a

n
d

 d
e

fo
rm

a
ti

o
n

.

(a
) 

T
h

e
 

s
tr

u
c
tu

re
 

m
u

s
t 

b
e
 

a
b

le
 

to
 

s
u

p
p

o
rt

 l
im

it
 l

o
a

d
s
 w

it
h

o
u

t 
d

e
tr

im
e
n

ta
l,

 
p

e
rm

a
n

e
n

t 
d

e
fo

rm
a

ti
o

n
. 

A
t 

a
n

y
 

lo
a

d
 

u
p

 
to

 
li

m
it

 
lo

a
d

s
, 

th
e
 
d

e
fo

rm
a

ti
o

n
 
m

a
y

 
n

o
t 

in
te

rf
e

r
e

 w
it

h
 s

a
fe

 o
p

e
ra

ti
o

n
.

(b
) 

T
h

e
 

s
tr

u
c
tu

re
 

m
u

s
t 

b
e
 

a
b

le
 

to
 

s
u

p
p

o
rt

 
u

lt
im

a
te

 
lo

a
d

s
 

w
it

h
o

u
t 

fa
il

u
re

 
fo

r
 

a
t 

le
a

s
t 

th
re

e
 

s
e
c
o
n

d
s
. 

H
o

w
e
v
e
r,

 
w

h
e
n

 p
r
o

o
f 

o
f 

s
tr

e
n

g
th

 i
s
 s

h
o

w
n

 b
y
 d

y


n
a

m
ic

 t
e
s
ts

 
s
im

u
la

ti
n

g
 
a

c
tu

a
l 

lo
a

d
 
c
o

n


d
it

io
n

s
, 

th
e
 
th

re
e
 
s
e
c
o
n

d
 
li

m
it

 
d

o
e
s
 
n

o
t 

a
p

p
ly

.

§
 2

3
.3

0
7

 
P

r
o

o
f 

o
f 

s
tr

u
c
tu

re
.

(a
) 

C
o

m
p

li
a

n
c
e
 w

it
h

 t
h

e
 s

tr
e
n

g
th

 a
n

d
 

d
e

fo
rm

a
ti

o
n

 
re

q
u

ir
e

m
e

n
ts

 
o

f 
§ 

2
3

.3
0

5
 

m
u

s
t 

b
e

 
s
h

o
w

n
 

fo
r
 

e
a

c
h

 
c

ri
ti

c
a

l 
lo

a
d

 
c

o
n

d
it

io
n

. 
S

tr
u

c
tu

ra
l 

a
n

a
ly

s
is

 
m

a
y

 
b

e
 

u
s

e
d

 
o

n
ly

 
iî

 
t
h

e
 

s
t
r
u

c
t
u

r
e

 
c

o
n

fo
r
m

s
 

t
o

th
o

s
e
 

fo
r
 

w
h

ic
h

 
e
x

p
e
ri

e
n

c
e
 

h
a

s
 

s
h

o
w

n
 

th
is

 
m

e
th

o
d

 
to

 
b

e
 

re
li

a
b

le
. 

In
 

o
th

e
r 

c
a
s
e
s
, 

s
u

b
s
ta

n
ti

a
ti

n
g
 

lo
a

d
 

te
s
ts

 
m

u
s
t 

b
e
 

m
a

d
e
. 

D
y

n
a

m
ic

 
te

s
ts

, 
in

c
lu

d
in

g
 

s
tr

u
c
tu

ra
l 

fl
ig

h
t 

te
s
ts

, 
a

re
 

a
c
c
e
p

ta
b

le
 
if

 
th

e
 

d
e
s
ig

n
 

lo
a

d
 

c
o

n
d

it
io

n
s
 

h
a

v
e
 

b
e
e
n

 
s
im

u
la

te
d

.
(b

) 
C

e
rt

a
in

 
p

a
rt

s
 

o
f 

th
e

 
s
tr

u
c
tu

re
 

m
u

s
t 

b
e
 t

e
s
te

d
 a

s
 s

p
e
c
if

ie
d

 i
n

 S
u

b
p

a
rt

 D
 

o
f 

th
is

 p
a

rt
.

F
l
i
g
h
t
 
L
o
a
d
s

 

§
 2

3
.3

2
1

 
G

e
n

e
ra

l.

(a
) 

F
li

g
h

t 
lo

a
d

 
fa

c
to

rs
 
re

p
re

s
e
n

t 
th

e
 

ra
ti

o
 

o
f 

th
e
 

a
e
ro

d
y

n
a

m
ic

 
fo

rc
e

 
c
o

m
p

o


n
e
n

t 
(a

c
ti

n
g

 
n

o
rm

a
l 

to
 

th
e
 

a
s
s
u

m
e
d

 
lo

n
g

it
u

d
in

a
l 

a
x

is
 o

f 
th

e
 a

ir
p

la
n

e
) 

to
 t

h
e
 

w
e
ig

h
t 

o
f 

th
e
 a

ir
p

la
n

e
. 

A
 p

o
s
it

iv
e
 f

li
g

h
t 

lo
a

d
 

fa
c

to
r
 

is
 

o
n

e
 

in
 

w
h

ic
h

 
th

e
 

a
e
ro


d

y
n

a
m

ic
 f

o
rc

e
 a

c
ts

 u
p

w
a

rd
, 

w
it

h
 r

e
s
p

e
c
t 

to
 t

h
e
 a

ir
p

la
n

e
.

(b
) 

C
o

m
p

li
a

n
c
e
 

w
it

h
 

th
e
 

fl
ig

h
t 

lo
a

d
 

re
q

u
ir

e
m

e
n

ts
 

o
f 

th
is

 
s
u

b
p

a
rt

 
m

u
s
t 

b
e
 

s
h

o
w

n
—

(1
) 

A
t 

e
a

c
h

 c
r
it

ic
a

l 
a

lt
it

u
d

e
 w

it
h

in
 t

h
e
 

ra
n

g
e
 i

n
 w

h
ic

h
 t

h
e
 a

ir
p

la
n

e
 m

a
y
 
b

e
 e

x


p
e
c
te

d
 
to

 o
p

e
ra

te
;

(2
) 

A
t 

e
a

c
h

 
w

e
ig

h
t 

fr
o

m
 

th
e
 

d
e
s
ig

n
 

m
in

im
u

m
 w

e
ig

h
t 

to
 t

h
e
 d

e
s
ig

n
 m

a
x

im
u

m
 

w
e
ig

h
t;

 
a

n
d

(3
) 

F
o

r
 

e
a

c
h

 
re

q
u

ir
e
d

 
a

lt
it

u
d

e
 

a
n

d
 

w
e
ig

h
t,

 
fo

r
 
a

n
y
 
p

ra
c
ti

c
a

b
le

 
d

is
tr

ib
u

ti
o

n
 

o
f 

d
is

p
o
s
a

b
le

 
lo

a
d

 
w

it
h

in
 
th

e
 
o

p
e
ra

ti
n

g
 

l
i
m

i
t

a
t

i
o

n
s

 
s
p

e
c
if

ie
d

 
in

 
§
§
 2

3
.1

5
8
3
 

th
ro

u
g

h
 2

3
.1

5
8
9
.

§
 2

3
.3

3
1

 
S

y
m

m
e

tr
ic

a
l 

fl
ig

h
t 

c
o

n
d

it
io

n
s
.

(a
) 

T
h

e
 

a
p

p
ro

p
ri

a
te

 
b

a
la

n
c
in

g
 

h
o

r
i

z
o

n
ta

l 
ta

il
 l

o
a

d
 m

u
s
t 

b
e
 a

c
c
o

u
n

te
d

 f
o

r
 i

n
 

a
 r

a
ti

o
n

a
l 

o
r
 c

o
n

s
e
rv

a
ti

v
e
 m

a
n

n
e
r 

w
h

e
n

 
d

e
te

r
m

in
in

g
 

th
e
 

w
in

g
 

lo
a

d
s
 

a
n

d
 

li
n

e
a

r 
in

e
rt

ia
 l

o
a

d
s
 c

o
rr

e
s
p

o
n

d
in

g
 t

o
 a

n
y

 o
f 

th
e
 

s
y

m
m

e
tr

ic
a

l 
fl

ig
h

t 
c
o

n
d

it
io

n
s
 

s
p

e
c
if

ie
d

 
in

 §
§ 

2
3
.3

3
1
 t

h
ro

u
g

h
 2

3
.3

4
1
.

(b
) 

T
h

e
 

in
c
re

m
e
n

ta
l 

h
o

ri
z
o

n
ta

l 
ta

il
 

lo
a

d
s
 d

u
e
 t

o
 m

a
n

e
u

v
e
ri

n
g

 a
n

d
 g

u
s
ts

 m
u

s
t 

b
e
 
re

a
c
te

d
 
b

y
 t

h
e
 a

n
g

u
la

r 
in

e
rt

ia
 o

f 
th

e
 

a
ir

p
la

n
e
 

in
 

a
 

ra
ti

o
n

a
l 

o
r 

c
o

n
s
e
rv

a
ti

v
e
 

m
a

n
n

e
r.

§
 2

3
.3

3
3

 
F

li
g

h
t 

e
n

v
e

lo
p

e
.

(a
) 

G
e

n
e

r
a

l.
 

C
o

m
p

li
a

n
c
e
 

w
it

h
 

th
e
 

s
tr

e
n

g
th

 
re

q
u

ir
e
m

e
n

ts
 

o
f 

th
is

 
s
u

b
p

a
rt

 
m

u
s
t 

b
e
 

s
h

o
w

n
 

a
t 

a
n

y
 

c
o

m
b

in
a

ti
o

n
 

o
f 

a
ir

s
p

e
e

d
 
a

n
d

 
lo

a
d

 
fa

c
t
o

r
 

o
n

 
a

n
d

 
w

it
h

in
 

t
h

e
 b

o
u

n
d

a
r
ie

s
 o

f 
a

 f
li

g
h

t
 e

n
v

e
lo

p
e

 
(s

im


il
a

r
 t

o
 t

h
e

 
o

n
e

 
in

 p
a

r
a

g
r
a

p
h

 
(d

) 
o

f 
t
h

is
 

s
e

c
t
io

n
) 

t
h

a
t

 
r
e

p
r
e

s
e

n
t
s

 
t
h

e
 

e
n

v
e

lo
p

e
 

o
f 

t
h

e
 

fl
ig

h
t
 

lo
a

d
in

g
 

c
o

n
d

it
io

n
s

 
s

p
e

c
if

ie
d

b
y

 t
h

e
 m

a
n

e
u

v
e
ri

n
g
 a

n
d

 g
u

s
t 

c
ri

te
ri

a
 o

f 
p

a
ra

g
ra

p
h

s
 

(b
) 

a
n

d
 

(c
) 

o
f 

th
is

 
s
e
c
ti

o
n

 
re

s
p

e
c
ti

v
e
ly

.
(b

) 
M

a
n

e
u

v
e

r
in

g
 

e
n

v
e
lo

p
e
. 

E
x

c
e
p

t 
w

h
e
re

 l
im

it
e
d

 
b

y
 
m

a
x

im
u

m
 

(s
ta

ti
c

) 
li

ft
 

c
o

e
ff

ic
ie

n
ts

, 
th

e
 

a
ir

p
la

n
e
 

is
 

a
s
s
u

m
e
d

 
to

 
b

e
 
s
u

b
je

c
te

d
 

to
 
s
y

m
m

e
tr

ic
a

l 
m

a
n

e
u

v
e
rs

 
re

s
u

lt
in

g
 

in
 

th
e
 

fo
ll

o
w

in
g

 
li

m
it

 
lo

a
d

 
fa

c
to

rs
:

(1
) 

T
h

e
 

p
o

s
it

iv
e
 

m
a

n
e
u

v
e
ri

n
g
 

lo
a

d
 

fa
c

to
r
 s

p
e
c
if

ie
d

 i
n

 
§ 

2
3
.3

3
7
 
a

t 
s
p

e
e
d

s
 
u

p
 

t
o

V
D

;

(2
) 

T
h

e
 

n
e
g

a
ti

v
e
 

m
a

n
e
u

v
e
ri

n
g
 

lo
a

d
 

fa
c

to
r
 

s
p

e
c
if

ie
d

 
in

 
§ 

2
3
.3

3
7
 

a
t 

V
c

; 
a

n
d

(3
) 

F
a

c
to

rs
 

v
a

ry
in

g
 

li
n

e
a

rl
y

 
w

it
h

 
s
p

e
e
d

 
fr

o
m

 
th

e
 
s
p

e
c
if

ie
d

 
v
a

lu
e
 
a

t 
V

0
 
to

N
o
t
e
: 

P
o

in
t 

G
 

n
e

e
d

 
n

o
t 

b
e

 
In

v
e

s
ti

g
a

te
d

 
w

h
e

n
 
th

e
 
s
u

p
p

le
m

e
n

ta
ry

 
c

o
n

d
it

io
n

 
s
p

e
c

if
ie

d
 

in
 §

 2
3
.3

6
9
 i

s
 i

n
v

e
s
ti

g
a

te
d

.

§
 2

3
.3

3
5

 
D

e
s
ig

n
 a

ir
s
p

e
e
d

s
.

T
h

e
 

s
e
le

c
te

d
 

d
e
s
ig

n
 

a
ir

s
p

e
e
d

s
 

a
re

 
e
q

u
iv

a
le

n
t 

a
ir

s
p

e
e
d

s
 
(E

A
S

).
(a

) 
D

e
s
ig

n
 c

r
u

is
in

g
 s

p
e
e
d

, 
V

0
. 

F
o

r
 V

c
, 

th
e
 f

o
ll

o
w

in
g

 a
p

p
ly

:
(1

) 
V

0
 
(i

n
 m

il
e
s
 p

e
r 

h
o

u
r)

 
m

a
y

 n
o

t 
b

e
 

le
s
s
 t

h
a

n
—

(1
) 

3
8
y
/
W

/
S

 
(f

o
r
 

n
o

rm
a

l 
a

n
d

 
u

ti
li

ty
 

c
a

t
e

g
o

r
y

 a
ir

p
la

n
e

s
);

 a
n

d

(i
i)

 
4

2
\

/
w

y
s
 

(f
o

r
 

a
c

r
o

b
a

t
ic

 
c

a
t
e

g
o

r
y

 
a

ir
p

la
n

e
s

).
(2

) 
F

o
r

 
v

a
lu

e
s

 
o

f 
W

/
S

 
m

o
r
e

 
t

h
a

n
 

2
0

, 
t
h

e
 

n
u

m
e

r
ic

a
l 

m
u

lt
ip

ly
in

g
 

fa
c

t
o

r
s

 
m

u
s

t

0
.0

 
a

t 
V

D
 
fo

r
 
th

e
 
n

o
rm

a
l 

c
a

te
g
o

ry
, 

a
n

d
 

—
1
.0

 a
t 

V
D

 f
o

r
 t

h
e
 a

c
ro

b
a

ti
c
 a

n
d

 u
ti

li
ty

 

c
a

te
g
o

ri
e
s
.

(c
) 

G
u

s
t 

e
n

v
e
lo

p
e
. 

L
im

it
 

g
u

s
t 

lo
a

d
s
 

a
re

 t
h

e
 l

o
a

d
s
 t

h
a

t 
w

o
u

ld
 r

e
s
u

lt
 w

h
e
n

 t
h

e
 

a
ir

p
la

n
e
 

e
n

c
o

u
n

te
rs

 
th

e
 
fo

ll
o

w
in

g
 
s
y

m


m
e
tr

ic
a

l 
v
e
rt

ic
a

l 
g
u

s
ts

 
(a

s
s
u

m
in

g
 

th
a

t 
g
u

s
t 

lo
a

d
 
fa

c
to

rs
 
v

a
ry

 
li

n
e
a

rl
y

 
b

e
tw

e
e
n

 
V

c
 a

n
d

 V
D

)
:

(1
) 

P
o

s
it

iv
e
 (

u
p

) 
a

n
d

 n
e
g

a
ti

v
e
 (

d
o

w
n

) 
g
u

s
ts

 
o

f 
3
0
 
fe

e
t 

p
e
r 

s
e
c
o
n

d
 
n

o
m

in
a

l 
in


te

n
s
it

y
 a

t 
s
p

e
e
d

s
 u

p
 t

o
 V

0
.

(2
) 

P
o

s
it

iv
e
 
a

n
d

 
n

e
g

a
ti

v
e
 
g
u

s
ts

 
o

f 
1
5
 

fe
e
tt

p
e
r 

s
e
c
o
n

d
 a

t 
V

D
.

(d
) 

F
li

g
h

t 
e
n

v
e
lo

p
e
.

b
e
 d

e
c
re

a
s
e
d

 l
in

e
a

rl
y

 w
it

h
 W

/
S

 t
o

 a
 v

a
lu

e
 

o
f 

3
3
 

w
h

e
re

 
W

7
<

S
=

 1
0
0
. 

T
h

e
 

re
q

u
ir

e
d

 
m

in
im

u
m

 
v
a

lu
e
 
n

e
e
d

 
n

o
t 

b
e
 
m

o
re

 
th

a
n

0
.9

 V
H

 o
b

ta
in

e
d

 a
t 

s
e
a

 l
e
v
e
l.

(b
) 

D
e

s
ig

n
 

d
iv

e
 

s
p

e
e
d

, 
V

D
. 

F
o

r
 

V
D

, 

th
e
 f

o
ll

o
w

in
g

 a
p

p
ly

:
(1

) 
W

it
h

 
V

0
 

m
in

 
th

e
 

re
q

u
ir

e
d

 
m

in
i

m
u

m
 d

e
s
ig

n
 c

ru
is

in
g
 s

p
e
e
d

, 
V

D
 
(i

n
 m

il
e
s
 

p
e
r 

h
o

u
r)

 m
a

y
 n

o
t 

b
e
 l
e
s
s
 t

h
a

n
—

(1
) 

1
.4

0
 

V
c
 

m
in

 
(f

o
r
 
n

o
rm

a
l 

c
a

te
g

o
ry

 

a
ir

p
la

n
e

s
);

(i
i)

 
1
.5

0
 

V
0
 

m
in

 
(f

o
r
 
u

ti
li

ty
 

c
a

te
g
o

ry
 

a
ir

p
la

n
e

s
);

 a
n

d
(i

ii
) 

1
-5

5
 

V
c

 
m

in
 

(f
o

r
 

a
c

r
o

b
a

t
ic

 
c

a
t
e


g

o
r
y

 a
ir

p
la

n
e

s
).

(2
) 

F
o

r
 
v

a
lu

e
s

 
o

f
 

W
/

S
 
m

o
r
e

 
t

h
a

n
 
2

0
, 

t
h

e
 

n
u

m
e

r
ic

a
l 

m
u

lt
ip

ly
in

g
 

fa
c

t
o

r
s

 
m

u
s

t

SNonvinostf onv sain«



b
e

 d
e

c
r

e
a

s
e

d
 l

i
n

e
a

r
l
y

 w
i
t
h

 
W

/
S

 t
o

 a
 v

a
lu

e
 

o
f 

1
.3

5
 a

t
 W

/S
=

*
1

0
0

.

(
c

) 
D

e
s

i
g

n
 

m
a

n
e

u
v

e
r

i
n

g
 

s
p

e
e

d
 

V
A

. 

F
o

r
 V

A
, 

t
h

e
 f

o
ll

o
w

in
g

 a
p

p
li

e
s

:

(1
) 

V
A
 
(i
n

 m
il

e
s

 p
e

r
 h

o
u

r
) 

m
a

y
 n

o
t
 b

e

le
s
s
 t

h
a

n
 V
s
y
/
n
 w

h
e
re

—
(1

) 
V
s
 

is
 

a
 

c
o

m
p

u
te

d
 

s
ta

ll
in

g
 

s
p

e
e
d

 

w
it

h
 f

la
p

s
 r

e
tr

a
c
te

d
 a

t 
th

e
 d

e
s
ig

n
 w

e
ig

h
t,

 
n

o
rm

a
ll

y
 

b
a

s
e
d

 
o

n
 

th
e

 
m

a
x

im
u

m
 

a
ir

- 
p

la
ii

e
 n

o
rm

a
l 

fo
rc

e
 c

o
e
ff

ic
ie

n
ts

, 
a

n
d

(i
i)

 
n

 
is

 
th

e
 

li
m

it
 

m
a

n
e
u

v
e
ri

n
g

 
lo

a
d

 
fa

c
to

r
 u

s
e
d

 i
n

 d
e
s
ig

n
.

(2
) 

T
h

e
 
v
a

lu
e
 
o

f 
V
A

 
n

e
e
d

 
n

o
t 

e
x

c
e
e
d

 

th
e
 v

a
lu

e
 o

f 
V
0
 u

s
e
d

 i
n

 d
e
s
ig

n
.

§
 2

3
.3

3
7

 
L

im
it

 
m

a
n

e
u

v
e

ri
n

g
 

lo
a

d
 

fa
c


to

rs
.

(a
) 

T
h

e
 

p
o

s
it

iv
e
 

li
m

it
 

m
a

n
e
u

v
e
ri

n
g

 
lo

a
d

 f
a

c
to

r
 n

 m
a

y
 n

o
t 

b
e
 l

e
s
s
 t

h
a

n
—

2
4
 0

0
0

(1
) 

2
-1

+
 
w

+
io

,o
o

o
fo

r
 

n
o

rm
a

I 
c
a

t?
'

g
o

ry
 

a
ir

p
la

n
e
s
,'
 e

x
c
e
p

t 
th

a
t 
n

 
n

e
e
d

 
n

o
t 

b
e
 m

o
re

 t
h

a
n

 3
.8

 n
o

r 
m

a
y

 i
t 

b
e
 l

e
s
s
 t

h
a

n
 

2
.5

; (2
) 

4
.4

 
fo

r
 u

ti
li

ty
 c

a
te

g
o

ry
 
a

ir
p

la
n

e
s
; 

o
r

(3
) 

6
.0

 
fo

r
 

a
c
ro

b
a

ti
c
 

c
a

te
g

o
ry

 
a

ir


p
la

n
e
s
.

(b
) 

T
h

e
 

n
e
g

a
ti

v
e
 

li
m

it
 

m
a

n
e
u

v
e
ri

n
g
 

lo
a

d
 f

a
c

to
r
 m

a
y

 n
o

t 
b

e
 l

e
s
s
 t

h
a

n
—

(1
) 

0
.4

 
ti

m
e
s
 
th

e
 
p

o
s
it

iv
e
 
lo

a
d

 
fa

c
to

r
 

fo
r
 t

h
e
 n

o
rm

a
l 

a
n

d
 u

ti
li

ty
 c

a
te

g
o

ri
e
s
; 

o
r

(2
) 

0
.5

 
ti

m
e
s
 
th

e
 
p

o
s
it

iv
e
 
lo

a
d

 
fa

c
to

r
 

fo
r
 t

h
e
 a

c
ro

b
a

ti
c
 c

a
te

g
o

ry
.

(c
) 

M
a

n
e
u

v
e
ri

n
g

 
lo

a
d

 
fa

c
to

rs
 

lo
w

e
r 

th
a

n
 t

h
o

s
e
 s

p
e
c
if

ie
d

 i
n

 t
h

is
 s

e
c
ti

o
n

 m
a

y
 

b
e
 
u

s
e
d

 
if

 
th

e
 

a
ir

p
la

n
e
 
h

a
s
 
d

e
s
ig

n
 
fe

a


tu
re

s
 
th

a
t 

m
a

k
e
 
it

 i
m

p
o

s
s
ib

le
 
to

 
e
x

c
e
e
d

 
th

e
s
e
 v

a
lu

e
s
 i
n

 f
li

g
h

t.

§
 2

3
.3

4
1

 
G

u
s
t 

lo
a

d
 f

a
c
to

rs
.

In
 
a

p
p

ly
in

g
 
g
u

s
t 

lo
a

d
 
re

q
u

ir
e
m

e
n

ts
—

(a
) 

T
h

e
 s

lo
p

e
 o

f 
th

e
 l

if
t 

c
u

rv
e
 m

a
y

 b
e
 

a
s
s
u

m
e
d

 
to

 
b

e
 
th

a
t 

o
f 

th
e
 
w

in
g

 
a

lo
n

e
;

' 
a

n
d (b

) 
T

h
e

 
g
u

s
t 

lo
a

d
 

fa
c
to

rs
 

m
u

s
t 

b
e
 

c
o

m
p

u
te

d
 a

s
 f

o
ll

o
w

s
;

K
U

V
m

n
=

l
+

i 5
7

5
 (W

/
S

)

w
h

e
re

-

K
=

 y
a
 (

W
/
S

) 
1/

4 
(f

o
r
 W

/
S

<
1

6
 p

.s
.f

.)
;

2
.6

7
K

=
1

.
3

3
- 

(W
/
S

jy
/T

 
(f

o
r
 W

/
S

>
1

6
 p

.s
.f

.)
;

U
 =

 n
o

m
in

a
l 

g
u

s
t 

v
e
lo

c
it

y
, 

f.
p

.s
. 

(N
o

te
 

t
h

a
t
 

th
e

 
“

e
ff

e
c
ti

v
e
 

s
h

a
rp

-e
d

g
e

d
 

g
u

s
t”

 e
q

u
a

ls
 K

U
)

;

V
—

 a
ir

p
la

n
e
 s

p
e
e
d
, 
m

.p
.l
i.
, 

m
 =

 s
lo

p
e
 

o
f 

li
f
t
 
c
u

r
v
e
, 
C
t,
 

p
e
r
 
r
a
d

ia
n

, 
c
o
r
r
e
c
t
e
d

 f
o

r
 a

s
p
e
c
t
 r

a
t
io

;

W
/
S

=
t
 w

in
g

 l
o

a
d

in
g

, 
p

u
s
.f

.

§
 2

3
.3

4
5

 
H

ig
h

 l
if

t
 d

e
v

ic
e
s.

(a
) 

I
f 

fl
a

p
s
 o

r 
s
im

il
a

r 
h

ig
h

 l
if

t 
d

e
v
ic

e
s
 

to
 b

e
 u

s
e
d

 f
o

r
 t

a
k

e
o

ff
, 

a
p

p
ro

a
c
h

, 
o

r 
la

n
d


in

g
 a

re
 i

n
s
ta

ll
e
d

, 
th

e
 
a

ir
p

la
n

e
, 

w
it

h
 t

h
e
 

fl
a

p
s
 f

u
ll

y
 d

e
fl

e
c
te

d
 a

t 
V
F
, 

is
 a

s
s
u

m
e
d

 t
o

 

b
e
 
s
u

b
je

c
te

d
 
to

 
s
y

m
m

e
tr

ic
a

l 
m

a
n

e
u

v
e
rs

 
a

n
d

 g
u

s
ts

 r
e
s
u

lt
in

g
 i

n
 l

im
it

 l
o

a
d

 f
a

c
to

rs
 

w
it

h
in

 t
h

e
 r

a
n

g
e
 d

e
te

rm
in

e
d

 b
y
—

(1
) 

M
a

n
e
u

v
e
ri

n
g
, 

to
 

a
 

p
o

s
it

iv
e
 

li
m

it
 

lo
a

d
 f

a
c

to
r
 o

f 
2

.0
; 

a
n

d
(2

) 
P

o
s
it

iv
e
 
a

n
d

 
n

e
g

a
ti

v
e
 g

u
s
ts

 
o

f 
1
5
 

fe
e

t 
p

e
r 

s
e
c
o
n

d
 

a
c
ti

n
g

 
n

o
rm

a
l 

to
 

th
e
 

fl
ig

h
t 

p
a

th
 
in

 l
e

v
e

l 
fl

ig
h

t.
(b

) 
V
P

 m
u

s
t 

b
e
 a

s
s
u

m
e
d

 t
o

 b
e
 n

o
t 

le
s
s
 

th
a

n
 

1
.4

 
V
a
 

o
r 

1
.8

 
V

S
F

, 
w

h
ic

h
e
v

e
r 

is
 

g
re

a
te

r,
 w

h
e
re

—

V
s

 i
s
 t

h
e

 c
o

m
p

u
te

d
 s

ta
ll

in
g

 s
p

e
e

d
 w

it
h

 f
la

p
s

re
tr

a
c

te
d

 a
t 

th
e

 d
e

s
ig

n
 w

e
ig

h
t;

 a
n

d
 

V
S

f
 ^

 t
h

e
 c

o
m

p
u

te
d

 s
ta

ll
in

g
 s

p
e

e
d

 w
it

h
 f

la
p

s
fu

ll
y

 e
x

te
n

d
e

d
 a

t
 t

h
e

 d
e

s
ig

n
 w

e
ig

h
t.

H
o

w
e
v
e
r,

 i
f 

a
n

 a
u

to
m

a
ti

c
 f

la
p

 l
o

a
d

 l
im

- 
, 

it
in

g
 d

e
v
ic

e
 i

s
 u

s
e
d

, 
th

e
 a

ir
p

la
n

e
 m

a
y
 b

e
 

d
e
s
ig

n
e
d

 f
o

r
 t

h
e

 c
ri

ti
c

a
l 

c
o

m
b

in
a

ti
o

n
s
 o

f 
a

ir
s
p

e
e
d

 
a

n
d

 
fl

a
p

 
p

o
s
it

io
n

 
a

ll
o

w
e
d

 
b

y
 

th
a

t 
d

e
v
ic

e
.

(c
) 

In
 

d
e
s
ig

n
in

g
 

th
e
 

fl
a

p
s
 

a
n

d
 

s
u

p


p
o

rt
in

g
 

s
tr

u
c
tu

re
s
, 

s
li

p
s
tr

e
a

m
 

e
ff

e
c
ts

 
m

u
s
t 

b
e
 

a
c
c
o

u
n

te
d

 
fo

r
, 

a
s
 

s
p

e
c
if

ie
d

 
in

 
p

a
ra

g
ra

p
h

 (
b

) 
o

f 
§ 

2
3
.4

5
7
.

(d
) 

In
 
d

e
te

r
m

in
in

g
 e

x
te

rn
a

l 
lo

a
d

s
 
o

n
 

th
e
 

a
ir

p
la

n
e
 

a
s
 

a
 

w
h

o
le

, 
th

ru
s
t,

 
s
li

p


s
tr

e
a

m
, 

a
n

d
 

p
it

c
h

in
g

 
a

c
c
e
le

ra
ti

o
n

 
m

a
y
 

b
e
 a

s
s
u

m
e
d

 t
o

 b
e
 z

e
ro

.
(e

) 
T

h
e

 
re

q
u

ir
e
m

e
n

ts
 
o

f 
§§

 2
3

.1
7

5
(c

),
 

2
3
.4

5
7
, 

a
n

d
 

th
is

 
s
e
c
ti

o
n

, 
m

a
y

 
b

e
 

c
o

m


p
li

e
d

 w
it

h
 s

e
p

a
ra

te
ly

 o
r 

in
 c

o
m

b
in

a
ti

o
n

.

§
 2

3
.3

4
7

 
U

n
s
y

m
m

e
tr

ic
a

l 
fl

ig
h

t 
c

o
n

d
i

ti
o

n
s
.

T
h

e
 

a
ir

p
la

n
e
 

is
 

a
s
s
u

m
e
d

 
to

 
b

e
 

s
u

b


je
c
te

d
 
to

 
th

e
 u

n
s
y
m

m
e
tr

ic
a

l 
fl

ig
h

t 
c
o

n


d
it

io
n

s
 
o

f 
§§

 2
3
.3

4
9
 
a

n
d

 
2
3
.3

5
1
. 

U
n

b
a

l
a

n
c
e
d

 
a

e
ro

d
y

n
a

m
ic

 
m

o
m

e
n

ts
 
a

b
o

u
t 

th
e
 

c
e
n

te
r 

o
f 

g
r
a

v
it

y
 
m

u
s
t 

b
e
 

re
a

c
te

d
 
in

 
a

 
ra

ti
o

n
a

l 
o

r 
c
o

n
s
e
rv

a
ti

v
e
 m

a
n

n
e
r,

 c
o

n
s
id


e
r
in

g
 t

h
e

 p
ri

n
c
ip

a
l 

m
a

s
s
e
s
 f

u
rn

is
h

in
g
 t

h
e
 

re
a

c
ti

n
g

 i
n

e
rt

ia
 f

o
rc

e
s
.

§
 2

3
.3

4
9

 
R

o
ll

in
g

 c
o

n
d

it
io

n
s
.

T
h

e
 
w

in
g

 
a

n
d

 
w

in
g

 
b

ra
c
in

g
 

m
u

s
t 

b
e
 

d
e
s
ig

n
e
d

 f
o

r
 
th

e
 
fo

ll
o

w
in

g
 
lo

a
d

in
g

 
c
o

n


d
it

io
n

s
;

^
^

r
tm

s
y

m
m

e
tn

c
a

^
w

m
^

M
ia

^
ip

p
P

^
 

p
ri

a
te

 
to

 
th

e
 
c

a
te

g
o

ry
. 

U
n

le
s
s
 
th

e
 

fo
l

lo
w

in
g

 v
a

lu
e

s
 r

e
s
u

lt
 i

n
 u

n
re

a
li

s
ti

c
 l

o
a

d
s
, 

th
e

 r
o

ll
in

g
 a

c
c

e
le

ra
ti

o
n

s
 m

a
y

 b
e

 o
b

ta
in

e
d

 
b

y
 

m
o

d
if

y
in

g
 

th
e

 
s
y

m
m

e
tr

ic
a

l 
fl

ig
h

t 
c

o
n

d
it

io
n

s
 i

n
 §

 2
3

.3
3

3
(d

) 
a

s
 f

o
ll

o
w

s
:

(1
) 

F
o

r
 

th
e
 

a
c
ro

b
a

ti
c
 

c
a

te
g

o
ry

, 
in

 
c
o

n
d

it
io

n
s
 

A
 

a
n

d
 

F
, 

a
s
s
u

m
e
 

th
a

t 
1
0
0
 

p
e
rc

e
n

t 
o

f 
th

e
 w

in
g

 a
ir

lo
a

d
 a

c
ts

 o
n

 o
n

e
 

s
id

e
 

o
f 

th
e
 

p
la

n
e
 

o
f 

s
y

m
m

e
tr

y
 

a
n

d
 

6
0
 

p
e
rc

e
n

t 
o

f 
th

is
 

lo
a

d
 

a
c
ts

 
o

n
 

th
e

 
o

th
e
r 

s
id

e
.

(2
) 

F
o

r
 
th

e
 
n

o
rm

a
l 

a
n

d
 
u

ti
li

ty
 
c
a

te


g
o

ri
e
s
, 

in
 
c
o

n
d

it
io

n
 
A

, 
a

s
s
u

m
e
 
th

a
t 

1
0
0
 

p
e
rc

e
n

t 
o

f 
th

e
 w

in
g

 
a

ir
lo

a
d

 a
c
ts

 
o

n
 o

n
e
 

s
id

e
 

o
f 

th
e

 
a

ir
p

la
n

e
 

a
n

d
 

7
0
 

p
e
rc

e
n

t 
o

f 
th

is
 

lo
a

d
 

a
c
ts

 
o

n
 

th
e
 

o
th

e
r 

s
id

e
. 

F
o

r
 

a
ir

p
la

n
e
s
 

o
f 

m
o

re
 

th
a

n
 

1
,0

0
0
 

p
o
u

n
d

s
 

d
e
s
ig

n
 w

e
ig

h
t,

 t
h

e
 l

a
tt

e
r
 p

e
rc

e
n

ta
g

e
 m

a
y

 
b

e
 
in

c
re

a
s
e
d

 
li

n
e
a

rl
y

 
w

it
h

 
w

e
ig

h
t 

u
p

 
to

 
7
5
 p

e
rc

e
n

t 
a

t 
1
2
,5

0
0
 p

o
u

n
d

s
.

(b
) 

T
h

e
 
lo

a
d

s
 
re

s
u

lt
in

g
 
fr

o
m

 
th

e
 
a

i
le

ro
n

 d
e
fl

e
c
ti

o
n

s
 a

n
d

 s
p

e
e
d

s
 
s
p

e
c
if

ie
d

 i
n

 
§ 

2
3
.4

5
5
, 

in
 

c
o

m
b

in
a

ti
o

n
 

w
it

h
 

a
n

 
a

ir


p
la

n
e
 
lo

a
d

 
fa

c
to

r
 
o

f 
a

t 
le

a
s
t 

tw
o

 
th

ir
d

s
 

o
f 

th
e
 
p

o
s
it

iv
e
 m

a
n

e
u

v
e
ri

n
g

 l
o

a
d

 
fa

c
to

r
 

u
s
e
d

 
fo

r
 

d
e
s
ig

n
. 

U
n

le
s
s
 

th
e

 
fo

ll
o

w
in

g
 

v
a

lu
e
s
 r

e
s
u

lt
 i

n
 u

n
re

a
li

s
ti

c
 l

o
a

d
s
, 

th
e

 e
f

fe
c

t 
o

f 
a

il
e
ro

n
 d

is
p

la
c
e
m

e
n

t 
o

n
 w

in
g

 t
o

r


s
io

n
 m

a
y
 b

e
 a

c
c
o

u
n

te
d

 f
o

r
 b

y
 a

d
d

in
g
 t

h
e
 

fo
ll

o
w

in
g

 
in

c
re

m
e
n

t 
to

 
th

e
 
b

a
s
ic

 
a

ir
fo

il
 

m
o

m
e
n

t 
c
o

e
ff

ic
ie

n
t 

o
v
e
r 

th
e
 a

il
e
ro

n
 p

o
r

ti
o

n
 o

f 
th

e
 s

p
a

n
 i

n
 t

h
e
 c

ri
ti

c
a

l 
c
o

n
d

it
io

n
 

d
e
te

rm
in

e
d

 i
n

 §
 2

3
.3

3
3
 (

d
);

A
c

m
=

 -
0

.0
1

5
 

w
h

e
re

—

A
c

m
 

is
 
th

e
 
m

o
m

e
n

t 
c
o

e
ff

ic
ie

n
t 

in
c

re
m

e
n

t;
 

a
n

d
/ 

5 
is

 t
h

e
 d

o
w

n
 a

il
e

ro
n

 d
e

fl
e

c
ti

o
n

 i
n

 d
e

g
re

e
s
 

in
 t

h
e

 c
ri

ti
c

a
l 

c
o

n
d

it
io

n
.

§
 2

3
.3

5
1

 
Y

a
w

in
g

 c
o

n
d

it
io

n
s
.

T
h

e
 

a
ir

p
la

n
e
 

m
u

s
t 

b
e
 

d
e
s
ig

n
e
d

 
fo

r
 

y
a

w
in

g
 l

o
a

d
s
 o

n
 t

h
e
 v

e
rt

ic
a

l 
ta

il
 s

u
rf

a
c
e
s
 

re
s
u

lt
in

g
 

fr
o

m
 

th
e

 
lo

a
d

s
 

s
p

e
c
if

ie
d

 
in

 
§
§
 2

3
.4

4
1
 t

h
ro

u
g

h
 2

3
.4

4
5
.

§
 2

3
.3

6
1

 
E

n
g

in
e

 t
o

rq
u

e
.

(a
) 

E
a

c
h

 
e
n

g
in

e
 
m

o
u

n
t 

a
n

d
 
it

s
 
s
u

p


p
o

rt
in

g
 
s
tr

u
c
tu

re
 
m

u
s
t 

b
e
 

d
e
s
ig

n
e
d

 
fo

r
 

th
e

 e
ff

e
c
ts

 o
f—

(1
) 

T
h

e
 l

im
it

 t
o

rq
u

e
 c

o
rr

e
s
p

o
n

d
in

g
 t

o
 

ta
k

e
o

ff
 p

o
w

e
r 

a
n

d
 p

r
o

p
e
ll

e
r 

s
p

e
e
d

 a
c
ti

n
g

 
s
im

u
lt

a
n

e
o

u
s
ly

 
w

it
h

 
7
5
 

p
e
rc

e
n

t 
o

f 
th

e
 

li
m

it
 l

o
a

d
s
 f

r
o

m
 f

li
g

h
t 

c
o

n
d

it
io

n
 A

; 
a

n
d

(2
) 

T
h

e
 l

im
it

 t
o

rq
u

e
 c

o
rr

e
s
p

o
n

d
in

g
 t

o
 

m
a

x
im

u
m

 
c
o

n
ti

n
u

o
u

s
 

p
o

w
e
r 

a
n

d
 

p
ro

-

p
H

I
f
f
 o

p
c

ro
i—

 
..
 

 
 

t
h

e
 

li
m

it
 

lo
a

d
s

 
fr

o
m

 
n

ig
h

t
 

c
o

n
d

it
io

n
 

A
.

C
b

) 
T

h
e

 
li

m
it

 
t
o

r
q

u
e

 
is

 
o

b
t
a

in
e

d
 

b
y

 
m

u
lt

ip
ly

in
g

 t
h

e
 m

e
a

n
 t

o
r
q

u
e

 b
y

 a
 f

a
c

t
o

r
 

o
f—

(1
) 

1
.3

3
 
fo

r
 e

n
g
in

e
s
 w

it
h

 f
iv

e
 o

r 
m

o
re

 
c
y

li
n

d
e
rs

; 
o

r
(2

) 
T

w
o

, 
th

re
e
, 

o
r 

fo
u

r,
 

fo
r
 

e
n

g
in

e
s
 

w
it

h
 

fo
u

r,
 

th
re

e
, 

o
r
 

tw
o

 
c
y

li
n

d
e
rs

, 
r
e


s
p

e
c
ti

v
e
ly

.
(c

) 
E

n
g
in

e
 t

o
rq

u
e
 e

ff
e
c
ts

 n
e
e
d

 n
o

t 
b

e
 

in
v
e
s
ti

g
a

te
d

 f
o

r
 a

n
y
 o

th
e
r 

c
o

n
d

it
io

n
s
.

§
 2

3
.3

6
3

 
S

id
e

 l
o

a
d

 o
n

 e
n

g
in

e
 m

o
u

n
t.

(a
) 

E
a

c
h

 
e
n

g
in

e
 

m
o

u
n

t 
a

n
d

 
it

s
 
s
u

p


p
o

rt
in

g
 s

tr
u

c
tu

re
 m

u
s
t 

b
e
 d

e
s
ig

n
e
d

 f
o

r
 a

 
li

m
it

 
lo

a
d

 
fa

c
to

r
 
in

 
a

 
la

te
ra

l 
d

ir
e
c
ti

o
n

, 
fo

r
 t

h
e
 s

id
e
 l

o
a

d
 o

n
 t

h
e
 e

n
g
in

e
 m

o
u

n
t,

 o
f 

n
o

t 
le

s
s
 t

h
a

n
—

(1
) 

1
.3

3
, 
o

r
(2

) 
O

n
e
-t

h
ir

d
 o

f 
th

e
 l

im
it

 l
o

a
d

 f
a

c
to

r
 

fo
r
 f

li
g

h
t 

c
o

n
d

it
io

n
 A

.
(b

) 
T

h
e

 s
id

e
 l

o
a

d
 p

re
s
c
ri

b
e
d

 i
n

 p
a

ra


g
ra

p
h

 
(a

) 
o

f 
th

is
 

s
e
c
ti

o
n

 
m

a
y

 
b

e
 

a
s


s
u

m
e
d

 t
o

 b
e
 i

n
d

e
p

e
n

d
e
n

t 
o

f 
o

th
e
r 

fl
ig

h
t 

c
o

n
d

it
io

n
s
.

§
 2

3
.3

6
5

 
P

re
s
s
u

ri
z
e

d
 c

a
b

in
 l

o
a

d
s
.

F
o

r
 e

a
c
h

 p
re

s
s
u

ri
z
e
d

 c
o

m
p

a
rt

m
e
n

t,
 t

h
e
 

fo
ll

o
w

in
g

 a
p

p
ly

:
(a

) 
T

h
e

 
a

ir
p

la
n

e
 

s
tr

u
c
tu

re
 

m
u

s
t 

b
e
 

s
tr

o
n

g
 

e
n

o
u

g
h

 
to

 
w

it
h

s
ta

n
d

 
th

e
 

fl
ig

h
t 

lo
a

d
s
 c

o
m

b
in

e
d

 w
it

h
 p

re
s
s
u

re
 d

if
fe

re
n

ti
a

l 
lo

a
d

s
 

fr
o

m
 

z
e
ro

 
u

p
 

to
 

th
e
 

m
a

x
im

u
m

 
r
e

li
e

f 
v
a

lv
e
 s

e
tt

in
g
.

(b
) 

T
h

e
 e

x
te

rn
a

l 
p

re
s
s
u

re
 d

is
tr

ib
u

ti
o

n
 

in
 
fl

ig
h

t,
 
a

n
d

 
a

n
y
 s

tr
e
s
s
 c

o
n

c
e
n

tr
a

ti
o

n
s
, 

m
u

s
t 

b
e
 a

c
c
o

u
n

te
d

 f
o

r.
(c

) 
If

 l
a

n
d

in
g
s
 m

a
y

 b
e
 m

a
d

e
, 

w
it

h
 t

h
e
 

c
a

b
in

 p
re

s
s
u

ri
ze

d
, 

la
n

d
in

g
 l

o
a

d
s
 m

u
s
t 

b
e
 

c
o

m
b

in
e
d

 
w

it
h

 
p

re
s
s
u

re
 

d
if

fe
re

n
ti

a
l 

lo
a

d
s
 
fr

o
m

 z
e
ro

 u
p

 t
o

 t
h

e
 m

a
x

im
u

m
 a

l
lo

w
e
d

 d
u

ri
n

g
 l

a
n

d
in

g
.

(d
) 

T
h

e
 

a
ir

p
la

n
e
 

s
tr

u
c
tu

re
 

m
u

s
t 

b
e
 

s
tr

o
n

g
 e

n
o
u

g
h

 t
o

 w
it

h
s
ta

n
d

 t
h

e
 p

re
s
s
u

re
 

d
if

fe
re

n
ti

a
l 

lo
a

d
s
 

c
o

rr
e
s
p

o
n

d
in

g
 

to
 

th
e
 

m
a

x
im

u
m

 r
e

li
e

f 
v
a

lv
e
 s

e
tt

in
g
 m

u
lt

ip
li

e
d

 
b

y
 a

 
fa

c
to

r 
o

f 
1
.3

, 
o

m
it

ti
n

g
 o

th
e
r 

lo
a

d
s
.

(e
) 

I
f 

a
 
p

re
s
s
u

ri
ze

d
 
c
a

b
in

 
h

a
s
 
tw

o
 o

r 
m

o
re

 
c
o

m
p

a
rt

m
e
n

ts
 
s
e
p

a
ra

te
d

 
b

y
 
b

u
lk


h

e
a

d
s
 
o

r 
a

 
fl

o
o

r,
 
th

e
 

p
ri

m
a

ry
 
s
tr

u
c
tu

re
 

m
u

s
t 

b
e
 d

e
s
ig

n
e
d

 f
o

r
 t

h
e

 
e
ff

e
c
ts

 o
f 

s
u

d


d
e
n

 r
e
le

a
s
e
 o

f 
p

re
s
s
u

re
 i

n
 a

n
y
 c

o
m

p
a

rt


m
e
n

t 
w

it
h

 
e
x

te
rn

a
l 

d
o
o
rs

 
o

r 
w

in
d

o
w

s
. 

T
h

is
 
c
o

n
d

it
io

n
 m

u
s
t 

b
e
 i

n
v
e
s
ti

g
a

te
d

 
fo

r
 

th
e
 e

ff
e
c
ts

 o
f 

fa
il

u
re

 o
f 

th
e
 l

a
rg

e
s
t 

o
p

e
n


in

g
 i

n
 t

h
e

 c
o

m
p

a
rt

m
e
n

t.
 

T
h

e
 e

ff
e
c
ts

 o
f 

in
te

rc
o

m
p

a
rt

m
e
n

ta
l 

v
e
n

ti
n

g
 m

a
y
 b

e
 c

o
n


s
id

e
re

d
.
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§
 2

3
.3

6
9

 
S

p
e

c
ia

l 
c
o

n
d

it
io

n
s
 f

o
r
 r

e
a

r 
li

ft
 

tr
u

s
s
.

(a
) 

I
f 
,a

 r
e
a

r 
li

ft
 t

ru
s
s
 i

s
 u

s
e
d

, 
it

 m
u

s
t 

b
e
 

d
e
s
ig

n
e
d

 
fo

r
 

c
o

n
d

it
io

n
s
 

o
f 

re
v
e
rs

e
d

 
a

ir
fl

o
w

 a
t 

a
 d

e
s
ig

n
 s

p
e
e
d

 o
f—

V
=

1
0

V
W

7
S

+
1

0
 (

m
.p

.h
.)

.

(b
) 

E
it

h
e
r 

a
e
ro

d
y

n
a

m
ic

 
d

a
ta

 
fo

r
 
th

e
 

p
a

rt
ic

u
la

r 
w

in
g

 
s
e
c
ti

o
n

 
u

s
e
d

, 
o

r 
a

 v
a

lu
e
 

o
f 
C
L
 

e
q

u
a

ll
in

g
 

—
0
.8

 
w

it
h

 
a

 
c
h

o
rd

w
is

e
 

d
is

tr
ib

u
ti

o
n

 t
h

a
t 

is
 t

ri
a

n
g

u
la

r 
b

e
tw

e
e
n

 a
 

p
e
a

k
 

a
t 

th
e
 

tr
a

il
in

g
 

e
d

g
e
 

a
n

d
 

z
e
ro

 
a

t 
th

e
 l

e
a

d
in

g
 e

d
g
e
, 

m
u

s
t 

b
e
 u

s
e
d

.

C
o
n
t
r
o
l
 
S

u
r
f
a

c
e

 
a
n
d
 
S
y
s
t
e
m
 
L

o
a
d
s

 

§
 2

3
.3

9
1

 
C

o
n

tr
o

l 
s
u

rf
a

c
e

 l
o

a
d

s
.

(a
) 

T
h

e
 

c
o

n
tr

o
l 

s
u

rf
a

c
e
 

lo
a

d
s
 

s
p

e
c
i

fi
e
d

 
in

 
§§

 2
3
.3

9
7
 
th

ro
u

g
h

 
2
3
.4

5
9
 

a
re

 
a

s


s
u

m
e
d

 
to

 
o

c
c
u

r 
in

 
th

e
 

c
o

n
d

it
io

n
s
 

d
e


s
c
ri

b
e
d

 i
n

 §
§ 

2
3
.3

3
1
 t

h
ro

u
g

h
 2

3
.3

5
1
.

(b
) 

I
f 

a
ll

o
w

e
d

 
b

y
 

th
e
 

fo
ll

o
w

in
g

 
s
e
c


ti
o
n

s
, 

th
e
 v

a
lu

e
s
 o

f 
c
o

n
tr

o
l 

s
u

rf
a

c
e
 l

o
a

d


in
g

 
in

 
A

p
p

e
n

d
ix

 
B

 
o

f 
th

is
 
p

a
r
t 

m
a

y
 

b
e
 

u
s
e
d

, 
in

s
te

a
d

 
o

f 
p

a
rt

ic
u

la
r 

c
o

n
tr

o
l 

s
u

r
fa

c
e

 d
a

ta
, 

to
 d

e
te

rm
in

e
 
th

e
 d

e
ta

il
e
d

 r
a


ti

o
n

a
l 

re
q

u
ir

e
m

e
n

ts
 o

f 
§§

 2
3
.3

9
7
 t

h
ro

u
g

h
 

2
3
.4

5
9
, 

u
n

le
s
s
 
th

e
s
e
 v

a
lu

e
s
 
re

s
u

lt
 I

n
 u

n


re
a

li
s
ti

c
 l
o
a

d
s
.

§
 2

3
.3

9
5

 
C

o
n

tr
o

l 
s
y

st
e
m

.

(a
) 

E
a

c
h

 f
li

g
h

t 
c
o

n
tr

o
l 

s
y
s
te

m
 a

n
d

 i
ts

 
s
u

p
p

o
rt

in
g
 

s
tr

u
c
tu

re
 

m
u

s
t 

b
e
 

d
e
s
ig

n
e
d

 
fo

r
 

lo
a

d
s
 
c
o

rr
e
s
p

o
n

d
in

g
 
to

 
a

t 
le

a
s
t 

1
2
5
 

p
e
r
c
e
n

t 
o

f 
th

e
 c

o
m

p
u

te
d

 h
in

g
e
 m

o
m

e
n

ts
 

o
f 

th
e
 

m
o

v
a

b
le

 
c
o

n
tr

o
l 

s
u

rf
a

c
e
 

in
 

th
e
 

c
o

n
d

it
io

n
s
 

p
re

s
c
ri

b
e
d

 
in

 
§§

 2
3
.3

9
1
 

th
ro

u
g

h
 2

3
.4

5
9
. 

In
 a

d
d

it
io

n
, 

th
e
 f

o
ll

o
w


in

g
 a

p
p

ly
:

(1
) 

T
h

e
 

s
y
s
te

m
 

li
m

it
 
lo

a
d

s
 

n
e
e
d

 
n

o
t 

e
x

c
e
e
d

 t
h

e
 
h

ig
h

e
r 

o
f 

th
e
 l

o
a

d
s
 
th

a
t 

c
a

n
 

b
e
 
p

ro
d

u
c
e
d

 
b

y
 
th

e
 p

il
o

t 
a

n
d

 
a

u
to

m
a

ti
c
 

d
e
v
ic

e
s
 

o
p

e
ra

ti
n

g
 

th
e
 

c
o

n
tr

o
ls

. 
H

o
w


e
v
e
r,

 
a

u
to

p
il

o
t 

fo
rc

e
s
 n

e
e
d

 n
o

t 
b

e
 a

d
d

e
d

 
to

 p
il

o
t 

fo
rc

e
s
. 

T
h

e
 s

y
s
te

m
 m

u
s
t 

b
e
 d

e


s
ig

n
e
d

 
fo

r
 

th
e
 

m
a

x
im

u
m

 
e

ff
o

r
t 

o
f 

th
e
 

p
il

o
t 

o
r
 

a
u

to
p

il
o

t,
 

w
h

ic
h

e
v

e
r 

is
 

h
ig

h
e
r.

 
In

 
a

d
d

it
io

n
, 

if
 

th
e
 
p

il
o

t 
a

n
d

 
th

e
 

a
u

to


p
il

o
t 

a
c
t 

in
 

o
p

p
o

s
it

io
n

, 
th

e
 

p
a

rt
 
o

f 
th

e
 

s
y
s
te

m
 

b
e
tw

e
e
n

 
th

e
m

 
m

a
y

 
b

e
 

d
e
s
ig

n
e
d

 
fo

r
 t

h
e
 n

ia
x

im
u

m
 
e

ff
o

r
t 

o
f 

th
e

 o
n

e
 
th

a
t 

im
p

o
s
e
s
 t

h
e

 l
e
s
s
e
r 

lo
a

d
.

(2
) 

T
h

e
 

d
e
s
ig

n
 

m
u

s
t,

 
in

 
a

n
y
 

c
a
s
e
, 

p
ro

v
id

e
 
a

 r
u

g
g
e
d

 s
y
s
te

m
 f

o
r
 s

e
rv

ic
e
 
u

se
, 

c
o

n
s
id

e
ri

n
g
 j

a
m

m
in

g
, 

g
ro

u
n

d
 g

u
s
ts

, 
ta

x
i

in
g

 
d

o
w

n
w

in
d

, 
c
o

n
tr

o
l 

in
e
rt

ia
, 

a
n

d
 

fr
ic

ti
o

n
.

(b
) 

A
 1

2
5

 p
e

r
c

e
n

t
 f

a
c

t
o

r
 
o

n
 c

o
m

p
u

t
e

d
 

Y
ii
n

g
e
 
m

o
m

e
n

t
s
 
m

u
s
t
 
b

e
 
u

s
e
d
, 

t
o

 
d

e
s
ig

n
 

e
le

v
a

t
o

r
, 

a
il
e
r
o

n
, 

a
n

d
 

r
u

d
d

e
r
 

s
y
s
t
e
m

s
.

H
o

w
e
v
e
r,

 
a

 
fa

c
to

r
 
a
s
 l

o
w

 
a

s
 

1
.0

 m
a

y
 b

e
 

u
s
e
d

 i
f 

h
in

g
e
 m

o
m

e
n

ts
 a

re
 b

a
s
e
d

 o
n

 a
c


c
u

ra
te

 
fl

ig
h

t 
te

s
t 

d
a

ta
, 

th
e
 e

x
a

c
t 

re
d

u
c


ti
o

n
 

d
e
p

e
n

d
in

g
 

u
p

o
n

 
th

e
 

a
c
c
u

ra
c
y
 

a
n

d
 

r
e

li
a

b
il

it
y

 o
f 

th
e
 d

a
ta

.
(c

) 
A

c
c
e
p

ta
b

le
 

m
a

x
im

u
m

 
a

n
d

 
m

in
i

m
u

m
 

p
il

o
t 

fo
rc

e
s
 

fo
r
 

e
le

v
a

to
r,

 
a

il
e
ro

n
, 

a
n

d
 

ru
d

d
e
r 

c
o

n
tr

o
ls

 
a

re
 

s
h

o
w

n
 

in
 

§ 
2

3
.3

9
7

(b
).

 
T

h
e
s
e
 

p
il

o
t 

fo
rc

e
s
 

a
re

 
a

s
- 

5 
s
u

m
e
d

 
to

 a
c
t 

a
t 

th
e
 a

p
p

ro
p

ri
a

te
 
c
o

n
tr

o
l 

g
ri

p
s
 

o
r 

p
a

d
s
 

a
s
 

th
e

y
 

w
o
u

ld
 

in
 

fl
ig

h
t,

 
a

n
d

 
to

 
re

a
c
t 

si
t 

th
e
 
a

tt
a

c
h

m
e
n

ts
 
o

f 
th

e
 

c
o

n
tr

o
l 

s
y
s
te

m
 

to
 

th
e
 

c
o

n
tr

o
l 

s
u

rf
a

c
e
 

h
o
rn

s
.

§
 2

3
.3

9
7

 
C

o
n

tr
o

l 
s
y

st
e
m

 l
o

a
d

s
.

(a
) 
G

e
n

e
r
a

l.
 

In
 

th
e
 

c
o

n
tr

o
l 

s
u

rf
a

c
e
 

fl
ig

h
t 

lo
a

d
in

g
 
c
o

n
d

it
io

n
, 

th
e
 
a

ir
lo

a
d

s
 
o

n
 

m
o

v
a

b
le

 
s
u

fa
c
e
s
 

a
n

d
 
th

e
 

c
o

rr
e
s
p

o
n

d
in

g
 

d
e
fl

e
c
ti

o
n

s
 

n
e
e
d

 
n

o
t 

e
x

c
e
e
d

 
th

o
s
e
 

th
a

t 
w

o
u

ld
 
re

s
u

lt
 i

n
 
fl

ig
h

t 
fr

o
m

 
th

e
 a

p
p

li
c
a


ti

o
n

 o
f 

a
n

y
 p

il
o

t 
fo

rc
e

 w
it

h
in

 t
h

e
 r

a
n

g
e
s
 

s
p

e
c
if

ie
d

 
in

 
p

a
ra

g
ra

p
h

 
(b

) 
o

f 
th

is
 

s
e
c


ti
o

n
. 

In
 
a

p
p

ly
in

g
 t

h
is

 c
ri

te
ri

o
n

, 
th

e
 e

f
fe

c
ts

 
o

f 
c
o

n
tr

o
l 

s
y
s
te

m
 b

o
o
s
t 

a
n

d
 s

e
rv

o


m
e
c
h

a
n

is
m

s
, 

a
n

d
 t

h
e
 e

ff
e
c
ts

 o
f 

ta
b

s
 m

u
s
t 

b
e
 
c
o

n
s
id

e
re

d
. 

T
h

e
 
a

u
to

m
a

ti
c
 
p

il
o

t 
e

f
fo

r
t 

m
u

s
t 

b
e
 
u

s
e
d

 
fo

r
 
d

e
s
ig

n
 i

f 
it

 
a

lo
n

e
 

c
a

n
 p

ro
d

u
c
e
 h

ig
h

e
r 

c
o

n
tr

o
l 

s
u

rf
a

c
e
 l

o
a

d
s
 

th
a

n
 t

h
e
 h

u
m

a
n

 p
il

o
t.

(b
) 

L
im

it
 

p
il

o
t 

fo
r
c
e
s

. 
T

h
e

 
li

m
it

 
p

il
o

t 
fo

rc
e
s
 a

re
 a

s
 f

o
ll

o
w

s
:

C
o
n

tr
o
l

M
a

x
im

u
m

 f
o
rc

es
 

fo
r 

d
es

ig
n

 
w

e
ig

h
t 

W
 e

q
u

a
l 

to
 o

r 
le

ss
 t

h
a
n

 
5,

00
0 

p
o
u

n
d

s
1

M
in

im
u

m
 f

o
rc

e
s
2

A
il

e
ro

n
:

40
 p

o
u

n
d
s.

40
 D

 i
n

-p
o
u

n
d
s.

4
W

h
e
e
l 
» .

..
..

.
63

 D
 i
n

-p
o
u

n
d

s
4

E
le

v
a
to

r:
S

ti
c

k
..

._
_
_
_

16
7 

p
o
u

n
d
s
..

..
..

..
..

10
0 

p
o
u

n
d
s.

W
h

e
e
l_

_
_
_
_

20
0 

p
o
u

n
d

s
_
_
_
_
_
_

10
0 

p
o
u

n
d
s.

R
u

d
d

e
r_

_
_
_

20
0 

p
o
u

n
d
s_

_
_
_
_
_

13
0 

p
o
u

n
d
s.

1 
F

o
r 

d
es

ig
n

 w
e
ig

h
t 

(T
V

) 
m

o
re

 t
h

a
n

 5
,0

00
 
p
o
u

n
d
s,

 t
h

e 
s
p
ec

if
ie

d
 

m
a
x
im

u
m

 
va

lu
e
s
 
m

u
st

 
b

e
 
in

cr
ea

se
d
 
li

n
e
a
rl

y
 

w
it

h
 w

e
ig

h
t 

to
 1

.1
8 

ti
m

e
s
 t

h
e
 s

p
e
ci

fi
e
d

 v
a
lu

e
s
 a

t 
a
 d

es
ig

n
 

w
e
ig

h
t 

o
f 

12
,5

00
 p

o
u

n
d
s.

2 
If

 t
h

e 
d

es
ig

n
 o

f 
a
n

y
 i

n
d

iv
id

u
a
l 

se
t 

o
f 

co
n

tr
o
l 

s
y
st

em
s 

o
r 

su
rf

a
ce

s 
m

a
k
es

 
th

es
e 

s
p
ec

if
ie

d
 

m
in

im
u

m
 

fo
rc

es
 
in


a
p

p
li
ca

b
le

, 
va

lu
es

 c
o
rr

es
p

o
n

d
in

g
 t

o
 t

h
e 

p
e
rt

in
e
n

t 
h

in
g
e 

m
o
m

e
n

ts
 o

b
ta

in
e
d

 
u

n
d

er
 
§ 

23
.4

15
, 

b
u

t 
n

o
t 

le
ss

 t
h

a
n

 0
.6

 
o
f 
th

e 
s
p
ec

if
ie

d
 m

in
im

u
m

 f
o
rc

es
, 

m
a

y
 b

e 
u

se
d
.

2 
T

h
e
 

cr
it

ic
a
l 

p
a
rt

s
 

o
f 

th
e 

a
il
er

o
n

 
c
o
n

tr
o
l 

sy
st

em
 

m
u

s
t 

a
ls

o
 b

e
 d

es
ig

n
ed

 f
o
r 

a
 s

in
g
le

 t
a
n

g
e
n

ti
a
l 

fo
rc

e 
w

it
h

 a
 

li
m

it
 v

a
lu

e
 o

f 1
.2

5
 t
im

e
s
 t
h

e
 c

o
u

p
le

 f
o
rc

e 
d

e
te

rm
in

e
d

 f
ro

m
 

th
e
 a

b
o
v
e
 c

ri
te

ri
a
.

4 
X

>
=
w

h
ee

l 
d

ia
m

e
te

r.

§
 2

3
.3

9
9

 
D

u
a

l 
c

o
n

t
r
o

l 
s

y
s

te
m

.

E
a

c
h

 
d

u
a

l 
c
o

n
t
r
o

l 
s
y
s
t
e
m

 
m

u
s
t
 
b

e
 
d

e


s
ig

n
e
d

 t
o

r
 t

h
e
 p

il
o

t
s
 
o

p
e
r
a

t
in

g
 i

n
 o

p
p

o
s
i

ti
o

n
, 

u
s
in

g
 i

n
d

iv
id

u
a

l 
p

il
o

t 
fo

rc
e
s
 n

o
t 

le
s
s
 

th
a

n
—

r 
f

(a
) 

0
.7

5
 

ti
m

e
s
 

th
o

s
e
 

o
b

ta
in

e
d

 S
if

ld
e
r 

§ 
2

3
.3

9
5

; 
o

r
(b

) 
T

h
e

 
m

in
im

u
m

 
fo

rc
e
s
 
s
p

e
c
if

ie
d

 
in

 
1

2
3

.3
9

7
(b

).

§
 2

3
.4

0
5

 
S

e
c

o
n

d
a

ry
 c

o
n

tr
o

l 
s
y

st
e
m

.

S
e
c
o

n
d

a
ry

 
c
o

n
tr

o
ls

, 
s
u

c
h

 
a
s
 

w
h

e
e
l 

b
ra

k
e
s
, 

s
p

o
il

e
rs

, 
a

n
d

 
ta

b
 

c
o

n
tr

o
ls

, 
m

u
s
t 

b
e
 d

e
s
ig

n
e
d

 f
o

r
 t

h
e
 m

a
x

im
u

m
 f

o
rc

e
s
 t

h
a

t 
a

 p
il

o
t 

is
 l

ik
e

ly
 t

o
 a

p
p

ly
 t

o
 t

h
o

s
e
 c

o
n

tr
o
ls

.

§
 2

3
.4

0
7

 
T

ri
m

 t
a

b
 e

ff
e
c
ts

.

T
h

e
 

e
ff

e
c
ts

 
o

f 
tr

im
 
ta

b
s
 
o

n
 
th

e
 
c
o

n


tr
o

l 
s
u

rf
a

c
e
 

d
e
s
ig

n
 

c
o

n
d

it
io

n
s
 

m
u

s
t 

b
e
 

a
c
c
o

u
n

te
d

 
fo

r
 

o
n

ly
 

w
h

e
re

 
th

e
 

s
u

rf
a

c
e
 

lo
a

d
s
 a

re
 
li

m
it

e
d

 b
y
 
m

a
x

im
u

m
 
p

il
o

t 
e

f
fo

r
t.

 
In

 
th

e
s
e
 
c
a
s
e
s
, 

th
e
 
ta

b
s
 
a

re
 

c
o

n


s
id

e
re

d
 

to
 
b

e
 
d

e
fl

e
c
te

d
 

in
 

th
e
 

d
ir

e
c
ti

o
n

 
th

a
t 

w
o

u
ld

 
a

s
s
is

t 
th

e
 
p

il
o

t.
 

T
h

e
s
e
 

d
e


fl
e
c
ti

o
n

s
 
m

u
s
t 

c
o

rr
e
s
p

o
n

d
 

to
 

th
e
 

m
a

x
i

m
u

m
 d

e
g

re
e
 o

f 
“
o

u
t 

o
f 

tr
im

”
 e

x
p

e
c
te

d
 a

t 
th

e
 
s
p

e
e
d

 
fo

r
 
th

e
 
c
o

n
d

it
io

n
 
u

n
d

e
r 

c
o

n


s
id

e
ra

ti
o
n

.

§
 2

3
.4

0
9

 
T

a
b

s
.

C
o

n
tr

o
l 

s
u

rf
a

c
e
 t

a
b

s
 m

u
s
t 

b
e
 d

e
s
ig

n
e
d

 
fo

r
 
th

e
 m

o
s
t 

s
e
v
e
re

 
c
o

m
b

in
a

ti
o

n
 
o

f 
a

ir


s
p

e
e
d

 a
n

d
 t

a
b

 
d

e
fl

e
c
ti

o
n

 l
ik

e
ly

 t
o

 b
e
 o

b


ta
in

e
d

 
w

it
h

in
 

th
e
 

fl
ig

h
t 

e
n

v
e
lo

p
e
 

fo
r
 

a
n

y
 u

s
a

b
le

 l
o

a
d

in
g

 c
o

n
d

it
io

n
.

§
 2

3
.4

1
5

 
G

ro
u

n
d

 g
u

s
t 

c
o

n
d

it
io

n
s
.

(a
) 

T
h

e
 c

o
n

tr
o

l 
s
y
s
te

m
 m

u
s
t 

b
e
 i

n
v
e
s


ti
g

a
te

d
 

a
s
 

fo
ll

o
w

s
 

fo
r
 

c
o

n
tr

o
l 

s
u

rf
a

c
e
 

lo
a

d
s
 

d
u

e
 

to
 

g
ro

u
n

d
 

g
u

s
ts

 
a

n
d

 
ta

x
ii

n
g

 
d

o
w

n
w

in
d

:
(1

) 
I
f 

a
n

 i
n

v
e
s
ti

g
a

ti
o

n
 
o

f 
th

e
 
c
o

n
tr

o
l 

s
y
s
te

m
 
fo

r
 
g
ro

u
n

d
 
g
u

s
t 

lo
a

d
s
 
is

 
n

o
t 

r
e


q

u
ir

e
d

 b
y
 s

u
b

p
a

ra
g
ra

p
h

 (
2

) 
o

f 
th

is
 p

a
ra


g
ra

p
h

, 
b

u
t 

th
e
 a

p
p

li
c
a

n
t 

e
le

c
ts

 t
o

 d
e
s
ig

n
 

a
 

p
a

rt
 

o
f 

th
e
 

c
o

n
tr

o
l 

s
y
s
te

m
 

fo
r
 

th
e
s
e
 

lo
a

d
s
, 

th
e
s
e
 
lo

a
d

s
 

n
e
e
d

 
o

n
ly

 
b

e
 

c
a

rr
ie

d
 

fr
o

m
 c

o
n

tr
o

l 
s
u

rf
a

c
e
 
h

o
rn

s
 t

h
ro

u
g

h
 
th

e
 

n
e
a

re
s
t 

s
to

p
s
 

o
r 

g
u

s
t 

lo
c
k

s
 

a
n

d
 

th
e
ir

 
s
u

p
p

o
rt

in
g
 s

tr
u

c
tu

re
s
.

(2
) 

I
f 

p
il

o
t 

fo
rc

e
s
 
le

s
s
 
th

a
n

 t
h

e
 
m

in
- 

im
u

m
s
 
s
p

e
c
if

ie
d

 
in

 
§ 

2
3

.3
9

7
(b

) 
a

re
 
u

s
e
d

 
fo

r
 

d
e
s
ig

n
, 

th
e
 

e
ff

e
c
ts

 
o

f 
s
u

rf
a

c
e
 

lo
a

d
s
 

d
u

e
 
to

 
g
ro

u
n

d
 
g
u

s
ts

 
a

n
d

 
ta

x
ii

n
g

 
d

o
w

n


w
in

d
 m

u
s
t 

b
e
 i

n
v
e
s
ti

g
a

te
d

 f
o

r
 t

h
e
 e

n
ti

re
 

c
o

n
tr

o
l 

s
y
s
te

m
 a

c
c
o

rd
in

g
 t

o
 t

h
e
 f

o
rm

u
la

:

H
=

K
c

S
q

w
h

e
r
e

—

H
=

li
m

it
 l
ii
n

g
e
 m

o
m

e
n

t
 
(f

t
.-

lb
s
.)

 ;
c
 =

 m
e
a

n
 
c
h

o
r
d

 
o

f
 
t
h

e
 
c
o
n

t
r
o

l 
s
u

r
fa

c
e
 
a

f
t
 

o
f
 t

h
e
 h

in
g
e
 l
in

e
 
(
f
t
.
)
 ;

S
=

a
re

a
 o

f 
c

o
n

tr
o

l 
s
u

rf
a

c
e

 a
ft

 o
f 

th
e

 h
in

g
e

 
li

n
e

 (
s
q

. 
ft

.)
;

q
~

d
y

n
a

m
ic

 
p

re
s
s
u

re
 

(p
.s

.f
.)

 
b

a
s
e

d
 

o
n

 
a

 

d
e

s
ig

n
 
s
p

e
e

d
 

n
o

t 
le

ss
 
t
h

a
n

 
1

0
V

W
/
S

 
+

 1
0
 
(m

.p
.h

.)
 

e
x

c
e
p

t 
th

a
t 

th
e

 d
e

s
ig

n
 

s
p

e
e
d

 n
e

e
d

 n
o

t 
e
x
c
e
e
d

 6
0
 m

.p
.h

.;
 
a

n
d

K
—

li
m

it
 h

in
g

e
 
m

o
m

e
n

t 
fa

c
to

r 
fo

r 
g

ro
u

n
d

 
g
u

s
ts

 
d

e
ri

v
e

d
 

In
 

p
a

ra
g

ra
p

h
 

(b
) 

o
f 

th
is

 s
e
c
ti

o
n

. 
(F

o
r 

a
il

e
ro

n
s
 a

n
d

 e
le

- 
v
a
to

rf
e
, 

a
 

p
o

s
it

iv
e

 
v

a
lu

e
 

o
f 

K
 

in
d

i
c
a
te

s
 

a
 
m

o
m

e
n

t 
te

n
d

in
g

 
to

 
d

e
p

re
s
s
 

th
e

 
s
u

rf
a

c
e

 
a

n
d

 
a

 
n

e
g

a
ti

v
e

 
v

a
lu

e
 

o
f 

K
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c
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 m
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 m
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c
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c
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 d
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p
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c
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b
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 d
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c
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p
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p
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r
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b
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 d
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c
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p
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c
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 f
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 d
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 d
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c
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c
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b
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n
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p
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d
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in

 
§ 

2
3

.3
3

3
(c

),
 

w
it

h
 

fl
a

p
s
 

r
e


tr

a
c
te

d
; 

a
n

d
(2

) 
P

o
s
it

iv
e
 
a

n
d

 
n

e
g

a
ti

v
e
 
g
u

s
ts

 
o

f 
1
5
 

\ 
fe

e
t 

p
e
r 

s
e
c
o
n

d
 

n
o

m
in

a
l 

in
te

n
s
it

y
 

a
t

V
F
, 

c
o

rr
e
s
p

o
n

d
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p
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d
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n
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h
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p
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b
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c
e
s
 o

n
 o

n
e
 s

id
e
 o

f 
th

e
 p

la
n

e
 o

f 
s
y
m

m
e


tr
y

 a
n

d
 t

h
e
 f

o
ll

o
w

in
g

 p
e
rc

e
n

ta
g

e
 o

f 
th

a
t 

lo
a

d
in

g
 m

u
s
t 

b
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v
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h
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b
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p
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p
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c
a

l 
ta

il
 

s
u

rf
a

c
e
s
 

m
u

s
t 

b
e
 

d
e
s
ig

n
e
d

 
to

 
w

it
h

s
ta

n
d

—
(1

) 
A

 s
u

d
d

e
n

 d
is

p
la

c
e
m

e
n

t 
o

f 
th

e
 r

u
d


d

e
r 

c
o

n
tr

o
l 

(w
it

h
 
th

e
 
a

ir
p

la
n

e
 
in

 
u

n
a

c


c
e
le

ra
te

d
 

fl
ig

h
t 

w
it

h
 

z
e
ro

 
y

a
w

) 
to

 
th

e
 

m
a

x
im

u
m

 d
e
fl

e
c
ti

o
n

 a
ll

o
w

e
d

 b
y
 t

h
e
 c

o
n


tr

o
l 

s
to

p
s
 o

r 
b

y
 p

il
o

t 
s
tr

e
n

g
th

, 
w

h
ic

h
e
v
e
r 

is
 c

r
it

ic
a

l;
(2

) 
A

 y
a

w
 a

n
g

le
 o

f 
1
5
 d

e
g
re

e
s
 w

it
h

 t
h

e
 

ru
d

d
e
r 

fu
ll

y
 d

e
fl

e
c
te

d
 
(e

x
c
e
p

t 
a
s
 l

im
it

e
d

 
b

y
 p

il
o

t 
s
tr

e
n

g
th

) 
in

 t
h

e
 d

ir
e
c
ti

o
n

 t
e
n

d


in
g
 t

o
 i

n
c
re

a
s
e
 t

h
e
 s

li
p

; 
a

n
d

(3
) 

A
 

y
a

w
 

a
n

g
le

 
o

f 
1
5
 

d
e
g
re

e
s
 

w
it

h
 

th
e
 

ru
d

d
e
r 

c
o

n
tr

o
l 

m
a

in
ta

in
e
d

 
in

 
th

e
 

n
e
u

tr
a

l 
p

o
s
it

io
n

 
(e

x
c
e
p

t 
a
s
 

li
m

it
e
d

 
b

y
 

p
il

o
t 

s
tr

e
n

g
th

).
(b

) 
T

h
e

 
a

v
e
ra

g
e
 

lo
a

d
in

g
 

o
f 

B
2

3
.l

l 
a

n
d

 f
ig

u
re

 
1 

o
f 

A
p

p
e
n

d
ix

 B
 a

n
d

 t
h

e
 d

is


tr
ib

u
ti

o
n

 
in

 
fi

g
u

re
s
 

7
, 

6
, 

a
n

d
 

8
 

o
f 

A
p



p
e

n
d

ix
 

B
 

m
a

y
 

b
e

 
u

s
e

d
 

in
s

t
e

a
d

 
o

f 
t
li

e
 

r
e

q
u

ir
e

m
e

n
t
s

 
o

f 
s

u
b

p
a

r
a

g
r

a
p

h
s

 
(a

)(
1

),
 

(a
)(

2
),

 
a

n
d

 
(a

) 
(3

),
 

r
e

s
p

e
c

t
iv

e
ly

.
(c

) 
T

h
e

 y
a

w
 
a

n
g

le
s

 
s
p

e
c

if
ie

d
 
in

 p
a

r
a


g

r
a

p
h

 
(a

) 
(3

) 
o

f 
t
h

is
 s

e
c

t
io

n
 m

a
y

 b
e

 r
e


d

u
c

e
d

 i
f 

t
h

e
 y

a
w

 a
n

g
le

 c
h

o
s
e

n
 f

o
r
 a

 p
a

r


t
ic

u
la

r
 s

p
e

e
d

 
c

a
n

n
o

t
 b

e
 
e

x
c

e
e

d
e

d
 
in

—
(1

) 
S

te
a

d
y
 s

li
p

 c
o

n
d

it
io

n
s
;

(2
) 

U
n

c
o

o
rd

in
a

te
d

 
ro

ll
s
 

fr
o

m
 

s
te

e
p

 
b

a
n

k
s
; 
o

r
(3

) 
S

u
d

d
e
n

 f
a

il
u

re
 
o

f 
th

e
 
c
ri

ti
c

a
l 

e
n


g
in

e
 w

it
h

 d
e
la

y
e
d

 c
o

rr
e
c
ti

v
e
 a

c
ti

o
n

.

§
 2

3
.4

4
3

 
G

u
s
t 

lo
a

d
s
.

(a
) 

V
e
r
ti

c
a

l 
ta

il
 s

u
rf

a
c
e
s
 m

u
s
t 

b
e
 d

e


s
ig

n
e
d

 
to

 
w

it
h

s
ta

n
d

, 
in

 
u

n
a

c
c
e
le

ra
te

d
 

fl
ig

h
t 

a
t 
V
c
, 

a
 g

u
s
t 

o
f 

3
0
 f

e
e

t 
p

e
r 

s
e
c
o
n

d
 

n
o

m
in

a
l 

in
te

n
s
it

y
 

n
o

rm
a

l 
to

 
th

e
 

p
la

n
e
 

o
f 

s
y
m

m
e
tr

y
.

(b
) 

T
h

e
 

g
u

s
t 

lo
a

d
in

g
 

fo
r
 

th
a

t 
p

a
rt

 
o

f 
a

 v
e
rt

ic
a

l 
ta

il
 s

u
rf

a
c
e
 w

it
h

 a
 w

e
ll

 d
e


fi
n

e
d

 l
e
a

d
in

g
 e

d
g
e
 m

u
s
t 

b
e
 c

o
m

p
u

te
d

 b
y
 

th
e
 f

o
rm

u
la

K
U

V
r

n

w
~

 
57

5
 

w
h

e
re

—
H

o
—

a
v

e
ra

g
e
 
li

m
it

 
u

n
it

 p
re

s
s
u

re
 
in

 
p

o
u

n
d

s
 

p
e

r 
s
q

u
a

re
 f

o
o

t;

g
=

1
-3

3
—

 (
w

/
g
*)

«/
«

’ 
e
x
c
e
p

t 
th

a
t 
K

 
m

a
y

n
o

t 
b

e
 l

e
ss

 t
h

a
n

 1
.0

.
U

—
 n

o
m

in
a

l 
g

u
s
t 

in
te

n
s
it

y
 

in
 

fe
e

t 
p

e
r 

s
e
c
o

n
d

;
V

=
a

ir
p

la
n

e
 s

p
e
e

d
 i

n
 m

il
e
s
 p

e
r 

h
o

u
r;

m
—

s
lo

p
e
 
o

f 
li

ft
 
c
u

rv
e
 

o
f 

v
e

rt
ic

a
l 

s
u

rf
a

c
e

, 
C

L
 

p
e

r 
ra

d
ia

n
, 

c
o

rr
e
c

te
d

 
fo

r 
a
s
p

e
c

t 
ra

ti
o

;
W

=
d

e
s

ig
n

 w
e

ig
h

t 
in

 p
o

u
n

d
s
; 

a
n

d
S

v
=

v
e
rt

ic
a

l 
s
u

rf
a

c
e

 a
re

a
 i

n
 s

q
u

a
re

 f
e
e
t.

A
 
v

a
lu

e
 
o

f 
K

 
o

b
ta

in
e

d
 
b

y
 
ra

ti
o

n
a

l 
d

e
te

rm
i

n
a

ti
o

n
 m

a
y

 b
e

 u
s
e
d

.

(c
) 

T
h

e
 

a
v
e
ra

g
e
 

lo
a

d
in

g
 

in
 

fi
g

u
re

 
5 

a
n

d
 
th

e
 

d
is

tr
ib

u
ti

o
n

 
in

 
fi

g
u

re
 

8
 

o
f 

A
p


p

e
n

d
ix

 B
 m

a
y
 b

e
 u

s
e
d

.

§
 2

3
.4

4
5

 
O

u
tb

o
a

rd
 f

in
s.

(a
) 

If
 
o

u
tb

o
a

rd
 
fi

n
s
 
a

re
 
o

n
 
th

e
 
h

o
r
i

z
o

n
ta

l 
ta

il
 s

u
rf

a
c
e
, 

th
e
 t

a
il

 s
u

rf
a

c
e
s
 m

u
s
t 

b
e
 d

e
s
ig

n
e
d

 f
o

r
 t

h
e
 m

a
x

im
u

m
 h

o
ri

z
o

n
ta

l 
s
u

rf
a

c
e
 

lo
a

d
 

in
 

c
o

m
b

in
a

ti
o

n
 

w
it

h
 

th
e
 

c
o

rr
e
s
p

o
n

d
in

g
 

lo
a

d
s
 

in
d

u
c
e
d

 
o

n
 

th
e
 

v
e
rt

ic
a

l 
s
u

rf
a

c
e
s
 

b
y
 

e
n

d
p

la
te

 
e
ff

e
c
ts

. 
T

h
e
s
e
 
in

d
u

c
e
d

 
e
ff

e
c
ts

 n
e
e
d

 n
o

t 
b

e
 
c
o

m


b
in

e
d

 
w

it
h

 
o

th
e
r 

v
e
rt

ic
a

l 
s
u

rf
a

c
e
 
lo

a
d

s
.

(b
) 

If
 o

u
tb

o
a

rd
 f

in
s
 e

x
te

n
d

 a
b

o
v
e
 a

p
d

 
b

e
lo

w
 t

h
e

 h
o

ri
z
o

n
ta

l 
s
u

rf
a

c
e
, 

th
e
 c

ri
ti

c
a

l 
v

e
rt

ic
a

l 
s
u

rf
a

c
e
 

lo
a

d
in

g
 

(t
h

e
 

lo
a

d
 

p
e
r 

u
n

it
 a

re
a

 
a
s
 
d

e
te

rm
in

e
d

 u
n

d
e
r 

§§
 2

3
.4

4
1
 

a
n

d
 2

3
.4

4
3
 m

u
s
t 

b
e
 a

p
p

li
e
d

 t
o

—

a
b

o
v

e
 t

h
e

 h
o

r
iz

o
n

t
a

l 
s

u
r
fa

c
e

 w
it

h
 8

0
 p

e
r


c
e

n
t
 
o

f 
t
h

a
t
 l

o
a

d
in

g
 
a

p
p

li
e

d
 
to

 
t
h

e
 
p

a
r
t
 

b
e

lo
w

 t
h

e
 
h

o
r
iz

o
n

t
a

l 
s

u
r
fa

c
e

; 
a

n
d

(2
) 

T
h

e
 
p

a
rt

 
o

f 
th

e
 
v

e
rt

ic
a

l 
s
u

rf
a

c
e
s
 

b
e
lo

w
 t

h
e
 h

o
ri

z
o

n
ta

l 
s
u

rf
a

c
e
 w

it
h

 8
0
 p

e
r

c
e
n

t 
o

f 
th

a
t 

lo
a

d
in

g
 
a

p
p

li
e
d

 t
o

 
th

e
 p

a
rt

 
a

b
o

v
e
 t

h
e
 h

o
ri

z
o

n
ta

l 
s
u

rf
a

c
e
.

A
IL

E
R

O
N

S
, 

W
IN

G
 F

L
A

P
S

, 
A

N
D

 S
P

E
C

IA
L

 D
E

V
IC

E
S

§
 2

3
.4

5
5

 
A

il
e

ro
n

s
.

(a
) 

T
h

e
 a

il
e
ro

n
s
 m

u
s
t 

b
e
 d

e
s
ig

n
e
d

 f
o

r
 

th
e
 l

o
a

d
s
 t

o
 w

h
ic

h
 t

h
e

y
 a

re
 s

u
b

je
c
te

d
—

(1
) 

In
 

th
e
 

n
e
u

tr
a

l 
p

o
s
it

io
n

 
d

u
ri

n
g
 

s
y

m
m

e
tr

ic
a

l 
fl

ig
h

t 
c
o

n
d

it
io

n
s
; 
a

n
d

(2
) 

B
y

 
th

e
 
fo

ll
o

w
in

g
 
d

e
fl

e
c
ti

o
n

s
 

(e
x


c
e
p

t 
a
s
 
li

m
it

e
d

 
b

y
 

p
il

o
t 

e
ff

o
r
t)

, 
d

u
ri

n
g
 

u
n

s
y
m

m
e
tr

ic
a

l 
fl

ig
h

t 
c
o

n
d

it
io

n
s
:

(i
) 

S
u

d
d

e
n

 m
a

x
im

u
m

 d
is

p
la

c
e
m

e
n

t 
o

f 
th

e
 
a

il
e
ro

n
 
c
o

n
tr

o
l 

a
t 
V
A
. 

S
u

it
a

b
le

 
a

l

lo
w

a
n

c
e
 m

a
y

 b
e
 m

a
d

e
 f

o
r
 c

o
n

tr
o

l 
s
y
s
te

m
 

d
e
fl

e
c
ti

o
n

s
.

(i
i)

 
S

u
ff

ic
ie

n
t 

d
e
fl

e
c
ti

o
n

 
a

t 
V
0
, 

w
h

e
re

 

V
c
 
is

 
m

o
re

 
th

a
n

 
V
A
, 

to
 
p

ro
d

u
c
e
 

a
 
ra

te
 

o
f 

ro
ll

 
n

o
t 

le
s
s
 

th
a

n
 

o
b

ta
in

e
d

 
in

 
s
u

b
- 

p
a

ra
g

ra
p

h
 (

2
) 

(i
).

(i
ii

) 
S

u
ff

ic
ie

n
t 

d
e
fl

e
c
ti

o
n

 a
t 
V
D

 t
o

 p
r
o



d
u

c
e
 a

 r
a

te
 o

f 
ro

ll
 n

o
t 

le
s
s
 t

h
a

n
 o

n
e
-t

h
ir

d
 

o
f 

th
a

t 
o

b
ta

in
e
d

 i
n

 s
u

b
p

a
ra

g
ra

p
h

 (
2

) 
(i

).
(b

) 
T

h
e

 a
v
e
ra

g
e
 l

o
a

d
in

g
 i

n
 B

2
3

.l
l 

a
n

d
 

fi
g

u
re

 1
 
o

f 
A

p
p

e
n

d
ix

 B
 a

n
d

 t
h

e
 d

is
tr

ib
u


ti

o
n

 
in

 
fi

g
u

re
 

9
 

o
f 

A
p

p
e
n

d
ix

 
B

 
m

a
y
 

b
e
 

u
s
e
d

.

§
 2

3
.4

5
7

 
W

in
g

 f
la

p
s
.

(a
) 

T
h

e
 

w
in

g
 

fl
a

p
s
, 

th
e

ir
 

o
p

e
ra

ti
n

g
 

m
e
c
h

a
n

is
m

s
, 

a
n

d
 t

h
e

ir
 s

u
p

p
o

rt
in

g
 s

tr
u

c


tu
re

s
 m

u
s
t 

b
e
 d

e
s
ig

n
e
d

 f
o

r
 c

r
it

ic
a

l 
lo

a
d

s
 

o
c
c
u

rr
in

g
 

in
 

th
e
 

fl
a

p
s
-e

x
te

n
d

e
d

 
fl

ig
h

t 
c
o

n
d

it
io

n
s
 w

it
h

 t
h

e
 f

la
p

s
 i

n
 a

n
y
 p

o
s
it

io
n

. 
H

o
w

e
v
e
r,

 i
f 

a
n

 a
u

to
m

a
ti

c
 f

la
p

 l
o

a
d

 l
im

it


in
g

 d
e
v
ic

e
 i

s
 u

s
e
d

, 
th

e
s
e
 c

o
m

p
o

n
e
n

ts
 m

a
y
 

b
e
 d

e
s
ig

n
e
d

 f
o

r
 t

h
e
 c

ri
ti

c
a

l 
c
o

m
b

in
a

ti
o
n

s
 

o
f 

a
ir

s
p

e
e
d

 
a

n
d

 
fl

a
p

 p
o

s
it

io
n

 a
ll

o
w

e
d

 b
y
 

th
a

t 
d

e
v
ic

e
.

(b
) 

T
h

e
 

e
ff

e
c
ts

 
o

f 
p

r
o

p
e
ll

e
r 

s
li

p


s
tr

e
a

m
, 

c
o

rr
e
s
p

o
n

d
in

g
 
to

 
ta

k
e
o

ff
 
p

o
w

e
r,

 
m

u
s
t 

b
e
 
ta

k
e
n

 
in

to
 

a
c
c
o

u
n

t 
a

t 
n

o
t 

le
s
s
 

th
a

n
 

1
.4

 
V
g
, 

w
h

e
re

 
V
8
 
is

 
th

e
 

c
o

m
p

u
te

d
 

s
ta

ll
in

g
 
s
p

e
e
d

 
w

it
h

 
fl

a
p

s
 
fu

ll
y

 
re

tr
a

c
te

d
 

a
t 

th
e
 d

e
s
ig

n
 w

e
ig

h
t.

 
F

o
r
 t

h
e
 i

n
v
e
s
ti

g
a


ti

o
n

 o
f 

s
li

p
s
tr

e
a

m
 e

ff
e
c
ts

, 
th

e
 l

o
a

d
 f

a
c

to
r 

m
a

y
 b

e
 a

s
s
u

m
e
d

 t
o

 b
e
 1

.0
.

§
 2

3
.4

5
9

 
S

p
e

c
ia

l 
d

e
v
ic

e
s.

T
h

e
 
lo

a
d

in
g
 
fo

r
 
s
p

e
c
ia

l 
d

e
v
ic

e
s
 
u

s
in

g
 

a
e
ro

d
y

n
a

m
ic

 s
u

rf
a

c
e
s
 
(s

u
c
h

 a
s
 s

lo
ts

 a
n

d
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s
p

o
il

e
rs

) 
m

u
s
t 

b
e
 
d

e
te

rm
in

e
d

 
fr

o
m

 t
e
s
t 

d
a

ta
.

G
r

o
u
n
d
 
L

o
a
d
s

 

§
 2

3
.4

7
1

 
G

e
n

e
ra

l.

T
h

e
 

li
m

it
 

g
ro

u
n

d
 

lo
a

d
s
 

s
p

e
c
if

ie
d

 
in

 
th

is
 s

u
b

p
a

rt
 a

re
 c

o
n

s
id

e
re

d
 t

o
 b

e
 e

x
te

r
n

a
l 

lo
a

d
s
 

a
n

d
 

in
e

rt
ia

 
fo

rc
e
s
 

th
a

t 
a

c
t 

u
p

o
n

 
a

n
 

a
ir

p
la

n
e
 

s
tr

u
c
tu

re
. 

In
 

e
a

c
h

 
s
p

e
c
if

ie
d

 
g
ro

u
n

d
 l

o
a

d
 c

o
n

d
it

io
n

, 
th

e
 e

x


te
rn

a
l 

re
a

c
ti

o
n

s
 m

u
s
t 

b
e
 p

la
c
e
d

 i
n

 e
q

u
i

li
b

ri
u

m
 w

it
h

 t
h

e
 l

in
e
a

r 
a

n
d

 a
n

g
u

la
r 

in


e
r
ti

a
 f

o
rc

e
s
 i

n
 a

 r
a

ti
o

n
a

l 
o

r 
c
o

n
s
e
rv

a
ti

v
e
 

m
a

n
n

e
r.

§
 2

3
.4

7
3

 
G

ro
u

n
d

 
lo

a
d

 
c

o
n

d
it

io
n

s
 

a
n

d
 

a
s
s
u

m
p

ti
o

n
s
.

(a
) 

T
h

e
 

d
e
s
ig

n
 

la
n

d
in

g
 

w
e
ig

h
t 

(t
h

e
 

m
a

x
im

u
m

 w
e
ig

h
t 

fo
r
 l

a
n

d
in

g
 c

o
n

d
it

io
n

s
 

a
t 

th
e

 
m

a
x

im
u

m
 
d

e
s
c
e
n

t 
v

e
lo

c
it

y
) 

m
a

y
 

b
e
 

u
s
e
d

 
fo

r
 

s
tr

u
c
tu

ra
l 

d
e
s
ig

n
 

p
u

rp
o
s
e
s
 

o
n

ly
. 

E
x

c
e
p

t 
a

s
 p

r
o

v
id

e
d

 i
n

 p
a

ra
g

ra
p

h
s

(b
) 

a
n

d
 

(c
) 

o
f 

th
is

 
s
e
c
ti

o
n

,'
 t

h
is

 
w

e
ig

h
t 

m
a

y
 

n
o

t 
b

e
 

le
s
s
 

th
a

n
 

th
e

 
m

a
x

im
u

m
 

w
e
ig

h
t.

 
v

(b
) 

T
h

e
 d

e
s
ig

n
 l

a
n

d
in

g
 w

e
ig

h
t 

m
a

y
 b

e
 

a
s
 

lo
w

 
a

s
 

9
5
 

p
e
rc

e
n

t 
o

f 
th

e
 

m
a

x
im

u
m

 
w

e
ig

h
t 

if
—

(1
) 

T
h

e
 

s
tr

u
c
tu

ra
l 

li
m

it
 

lo
a

d
 

v
a

lu
e
s
 

a
t 

th
e
 

m
a

x
im

u
m

 
w

e
ig

h
t 

a
re

 
n

o
t 

e
x


c
e
e
d

e
d

 
a

t 
s
p

e
e
d

s
 

u
p

 
to

 
ta

k
e
o

ff
 

s
p

e
e
d

 
o

v
e
r 

te
rr

a
in

 
a

s
 
ro

u
g
h

 
a

s
 
th

a
t 

e
x

p
e
c
te

d
 

in
 s

e
rv

ic
e
;

(2
) 

T
h

e
 

m
in

im
u

m
 

fu
e
l 

c
a

p
a

c
it

y
 

is
 

e
n

o
u

g
h

 f
o

r
 a

t 
le

a
s
t 

o
n

e
-h

a
lf

 h
o

u
r 

o
f 

o
p


e
ra

ti
o

n
 

a
t 

m
a

x
im

u
m

 
c
o

n
ti

n
u

o
u

s
 

p
o

w
e
r 

p
lu

s
 t

h
e
 c

a
p

a
c
it

y
 e

q
u

a
l 

to
 
a

 f
u

e
l 

w
e
ig

h
t 

e
q

u
a

l 
to

 t
h

e
 d

if
fe

re
n

c
e
 b

e
tw

e
e
n

 t
h

e
 m

a
x

i
m

u
m

 
w

e
ig

h
t 

a
n

d
 

th
e
 

d
e
s
ig

n
 

la
n

d
in

g
 

w
e

ig
h

t;
 a

n
d

(3
) 

T
h

e
 

o
p

e
ra

ti
n

g
 

li
m

it
a

ti
o

n
s
 

li
m

it
 

th
e
 t

a
k

e
o

ff
 w

e
ig

h
t 

to
 e

n
s
u

re
 t

h
a

t 
la

n
d

in
g

 
w

e
ig

h
ts

 i
n

 n
o

rm
a

l 
o

p
e
ra

ti
o

n
 
d

o
 n

o
t 

e
x


c
e
e
d

 t
h

e
 d

e
s
ig

n
 l

a
n

d
in

g
 w

e
ig

h
t.

(c
) 

T
h

e
 

d
e
s
ig

n
 

la
n

d
in

g
 

w
e
ig

h
t 

o
f 

a
 

m
u

lt
ie

n
g
in

e
 

a
ir

p
la

n
e
 

m
a

y
 

b
e
 

le
s
s
 

th
a

n
 

9
5
 
p

e
rc

e
n

t 
o

f 
th

e
 
m

a
x

im
u

m
 w

e
ig

h
t 

if
—

(1
) 

T
h

e
 

a
ir

p
la

n
e
 

m
e
e
ts

 
th

e
 

o
n

e
-e

n


g
in

e
-i

n
o

p
e
ra

ti
v

e
 

c
li

m
b

 
re

q
u

ir
e
m

e
n

ts
 

o
f 

§ 
2

3
.6

7
; 

a
n

d
(2

) 
In

s
te

a
d

 
o

f 
th

e
 

c
o

rr
e
s
p

o
n

d
in

g
 
r
e


q

u
ir

e
m

e
n

ts
 

o
f 

th
is

 
p

a
rt

, 
c
o

m
p

li
a

n
c
e
 

is
 

s
h

o
w

n
 w

it
h

 t
h

e
 f

o
ll

o
w

in
g

 r
e
q

u
ir

e
m

e
n

ts
 o

f 
P

a
r
t 

2
5
 [

N
e

w
];

(i
) 

T
h

e
 

g
ro

u
n

d
 
lo

a
d

 
re

q
u

ir
e
m

e
n

ts
 
o

f 
§
§
 2

5
.4

7
1
 a

n
d

 2
5
.4

7
3
.

(i
i)

 
T

h
e

 l
a

n
d

in
g

 g
e

a
r
 r

e
q

u
ir

e
m

e
n

t
s

 o
f 

1
1
 2

5
.7

2
1

 t
h

r
o

u
g

h
 2

5
.7

3
3

.
(i

ii
) 

T
h

e
 

fu
e

l 
je

tt
is

o
n

in
g

 
s
y

s
te

m
 

r
e


q

u
ir

e
m

e
n

ts
 o

f 
§ 

2
5

.1
0

0
1

.

(d
) 

T
h

e
 s

e
le

c
te

d
 l

im
it

 v
e

r
ti

c
a

l 
in

e
rt

ia
 

lo
a

d
 f

a
c

to
r
 a

t 
th

e
 c

e
n

te
r 

o
f 

g
r
a

v
it

y
 o

f 
th

e
 

a
ir

p
la

n
e
 
fo

r
 t

h
e
 
g
ro

u
n

d
 
lo

a
d

 
c
o

n
d

it
io

n
s
 

p
re

s
c
ri

b
e
d

 
in

 
th

is
 

s
u

b
p

a
rt

 
m

a
y

 
n

o
t 

b
e
 

le
s
s
 t

h
a

n
 t

h
a

t 
w

h
ic

h
 w

o
u

ld
 b

e
 
o

b
ta

in
e
d

 
w

h
e
n

 
la

n
d

in
g

 
w

it
h

 
a

 
d

e
s
c
e
n

t 
v
e
lo

c
it

y
 

(V
),

 
in

 
fe

e
t 

p
e
r 

s
e
c
o
n

d
, 

e
q

u
a

l 
to

 
4
.4

 
(W

/
S

)1
/4

, 
e
x

c
e
p

t 
th

a
t 

th
is

 
v
e
lo

c
it

y
 n

e
e
d

 
n

o
t 

b
e
 m

o
re

 t
h

a
n

 1
0
 f

e
e

t 
p

e
r 

s
e
c
o
n

d
 a

n
d

 
m

a
y

 n
o

t 
b

e
 l

e
s
s
 t

h
a

n
 s

e
v
e
n

 f
e

e
t 

p
e

r 
s
e
c


o
n

d
.

(e
) 

W
in

g
 l

if
t 

n
o

t 
e
x

c
e
e
d

in
g
 t

w
o

-t
h

ir
d

s
 

o
f 

th
e
 w

e
ig

h
t 

o
f 

th
e
 a

ir
p

la
n

e
 m

a
y

 b
e
 a

s


s
u

m
e
d

 
to

 
e
x

is
t 

th
ro

u
g

h
o

u
t 

th
e

 
la

n
d

in
g
 

im
p

a
c
t 

a
n

d
 t

o
 a

c
t 

th
ro

u
g

h
 t

h
e

 c
e
n

te
r 

o
f 

g
r
a

v
it

y
. 

T
h

e
 
g
ro

u
n

d
 r

e
a

c
ti

o
n

 l
o

a
d

 f
a

c


to
r
 

m
a

y
 

b
e
 

e
q

u
a

l 
to

 
th

e
 

in
e
rt

ia
 

lo
a

d
 

fa
c

to
r
 m

in
u

s
 t

h
e
 r

a
ti

o
 o

f 
th

e
 

a
b

o
v
e
 
a

s


s
u

m
e
d

 
w

in
g

 
li

ft
 
to

 
th

e
 
a

ir
p

la
n

e
 
w

e
ig

h
t.

(f
) 

E
n

e
rg

y
 

a
b

s
o

rp
ti

o
n

 
te

s
ts

 
(t

o
 

d
e


te
rm

in
e
 t

h
e
 l

im
it

 l
o

a
d

 f
a

c
to

r
 c

o
rr

e
s
p

o
n

d


in
g

 t
o

 t
h

e
 
re

q
u

ir
e
d

 l
im

it
 d

e
s
c
e
n

t 
v

e
lo

c
i

ti
e
s
) 

m
u

s
t 

b
e
 m

a
d

e
 u

n
d

e
r 

§ 
2
3
.7

2
5
.

(g
) 

N
o

 i
n

e
rt

ia
 l

o
a

d
 f

a
c

to
r
 u

s
e
d

 f
o

r
 d

e


s
ig

n
 p

u
rp

o
s
e
s
 m

a
y

 b
e
 l

e
s
s
 t

h
a

n
 2

.6
7
, 

n
o

r 
m

a
y

 t
h

e
 l

im
it

 g
ro

u
n

d
 r

e
a

c
ti

o
n

 l
o

a
d

 f
a

c


to
r 

b
e
 
le

s
s
 
th

a
n

 
2
.0

, 
u

n
le

s
s
 

th
e
s
e
 
lo

w
e
r 

v
a

lu
e
s
 w

il
l 

n
o

t 
b

e
 e

x
c
e
e
d

e
d

 i
n

 t
a

x
ii

n
g

 a
t 

s
p

e
e
d

s
 
u

p
 
to

 
ta

k
e
o

ff
 
s
p

e
e
d

 
o

v
e
r 

te
rr

a
in

 
a

s
 r

o
u

g
h

 a
s
 t

h
a

t 
e
x

p
e
c
te

d
 i
n

 s
e
rv

ic
e
.

§
 2

3
.4

7
7

 
L

a
n

d
in

g
 g

e
a

r 
a

rr
a

n
g

e
m

e
n

t.

S
e
c
ti

o
n

s
 2

3
.4

7
9
 t

h
ro

u
g

h
 2

3
.4

8
3
, 

o
r 

th
e
 

c
o

n
d

it
io

n
s
 
in

 A
p

p
e
n

d
ix

 
C

, 
a

p
p

ly
 t

o
 a

ir


p
la

n
e
s
 
w

it
h

 
c
o

n
v
e
n

ti
o

n
a

l 
a

rr
a

n
g
e
m

e
n

ts
 

o
f 

m
a

in
 a

n
d

 n
o
s
e
 g

e
a

r,
 o

r 
m

a
in

 a
n

d
 t

a
il

 
g
e
a

r.

§
 2

3
.4

7
9

 
L

e
v

e
l 

la
n

d
in

g
 c

o
n

d
it

io
n

s
.

(a
) 

F
o

r
 
a

 
le

v
e

l 
la

n
d

in
g

, 
th

e
 

a
ir

p
la

n
e
 

is
 

a
s
s
u

m
e
d

 
to

 
b

e
 
in

 
th

e
 
fo

ll
o

w
in

g
 
a

tt
i

tu
d

e
s
;

(1
) 

F
o

r
 
a

ir
p

la
n

e
s
 
w

it
h

 
ta

il
 
w

h
e
e
ls

, 
a

 
n

o
rm

a
l 

le
v
e

l 
fl

ig
h

t 
a

tt
it

u
d

e
.

(2
) 

F
o

r
 

a
ir

p
la

n
e
s
 

w
it

h
 

n
o
s
e
 

w
h

e
e
ls

, 
a

tt
it

u
d

e
s
 i

n
 w

h
ic

h
—

(i
) 

T
h

e
 n

o
s
e
 a

n
d

 m
a

in
 w

h
e
e
ls

 c
o

n
ta

c
t 

th
e

 g
ro

u
n

d
 s

im
u

lt
a

n
e
o

u
s
ly

; 
a

n
d

(i
i)

 
T

h
e

 
m

a
in

 
w

h
e
e
ls

 
c
o

n
ta

c
t 

th
e
 

g
ro

u
n

d
 
a

n
d

 t
h

e
 n

o
s
e
 
w

h
e
e
l 

is
 j

u
s
t 

c
le

a
r 

o
f 

th
e
 
g
ro

u
n

d
.

T
h

e
 

a
tt

it
u

d
e
 
u

s
e
d

 
in

 
s
u

b
d

iv
is

io
n

 
(i

) 
o

f 
th

is
 
s
u

b
p

a
ra

g
ra

p
h

 
m

a
y

 
b

e
 

u
s
e
d

 
in

 
th

e
 

a
n

a
ly

s
is

 
re

q
u

ir
e
d

 
u

n
d

e
r 

s
u

b
d

iv
is

io
n

 
(i

i)
 

o
f 

th
is

 s
u

b
p

a
ra

g
ra

p
h

.
(b

) 
W

h
e

n
 i
n

v
e
s
ti

g
a

ti
n

g
 l
a

n
d

in
g
 c

o
n

d
i

t
io

n
s
. 

t
h

e
 

d
r
a

g
 

c
o

m
p

o
n

e
n

t
s

 
s

im
u

la
t
in

g
 

t
h

e
 f

o
r
c

e
s

 r
e

q
u

ir
e

d
 t

o
 a

c
c

e
le

r
a

t
e

 t
h

e
 t

ir
e

s
 

a
n

d
 w

h
e

e
ls

 u
p

 t
o

 t
h

e
 l

a
n

d
in

g
 s

p
e

e
d

 m
u

s
t

b
e
 

p
ro

p
e
rl

y
 

c
o

m
b

in
e
d

 
w

it
h

 
th

e
 

c
o

rr
e


s
p

o
n

d
in

g
 
in

s
ta

n
ta

n
e
o

u
s
 
v
e
r
ti

c
a

l 
g
ro

u
n

d
 

re
a

c
ti

o
n

s
, 

a
s
s
u

m
in

g
 w

in
g

 l
if

t 
a

n
d

 a
 t

ir
e

- 
s
li

d
in

g
 c

o
e
ff

ic
ie

n
t 

o
f 

fr
ic

ti
o

n
 o

f 
0
.8

. 
H

o
w


e
v
e
r,

 t
h

e
 d

ra
g

 l
o

a
d

s
 m

a
y

 n
o

t 
b

e
 l

e
s
s
 t

h
a

n
 

2
5
 

p
e
rc

e
n

t 
o

f 
th

e
 

m
a

x
im

u
m

 
v
e
r
ti

c
a

l 
g
ro

u
n

d
 
re

a
c
ti

o
n

s
 

(n
e
g

le
c
ti

n
g

 
w

in
g

 
li

ft
).

(c
) 

In
 d

e
te

r
m

in
in

g
 t

h
e
 w

h
e
e
l 

s
p

in
-u

p
 

lo
a

d
s
 f

o
r
 l

a
n

d
in

g
 c

o
n

d
it

io
n

s
, 

th
e
 m

e
th

o
d

 
s
e
t 

fo
r
th

 i
n

 A
p

p
e
n

d
ix

 D
 o

r
 t

h
e
 a

rb
it

ra
ry

 
d

ra
g

 c
o

m
p

o
n

e
n

ts
 i

n
 A

p
p

e
n

d
ix

 C
 m

u
s
t 

b
e
 

u
s
e
d

. 
H

o
w

e
v
e
r,

 
if

 
A

p
p

e
n

d
ix

 
D

 
is

 
u

s
e
d

, 
th

e
 

2
5
 

p
e
rc

e
n

t 
v
a

lu
e
 

fo
r
 
th

e
 
m

in
im

u
m

 
d

ra
g

 
c
o

m
p

o
n

e
n

t 
m

u
s
t 

b
e
 u

s
e
d

.

§
 2

3
.4

8
1

 
T

a
il

 
d

o
w

n
 
la

n
d

in
g

 
c
o

n
d

it
io

n
s
.

(a
) 

F
o

r
 
a

 t
a

il
 
d

o
w

n
 l

a
n

d
in

g
, 

th
e

 
a

ir


p
la

n
e
 
is

 
a

s
s
u

m
e
d

 
to

 
b

e
 i

n
 t

h
e

 f
o

ll
o

w
in

g
 

a
tt

it
u

d
e
s
:

(1
) 

F
o

r
 a

ir
p

la
n

e
s
 w

it
h

 t
a

il
 w

h
e
e
ls

, 
a

n
 

a
tt

it
u

d
e
 

in
 

w
h

ic
h

 
th

e
 

m
a

in
 

a
n

d
 

ta
ll

 
w

h
e
e
ls

 
c
o

n
ta

c
t 

th
e
 

g
ro

u
n

d
 

s
im

u
lt

a
n

e


o
u

s
ly

.
(2

) 
F

o
r
 a

ir
p

la
n

e
s
 w

it
h

 n
o
s
e
 w

h
e
e
ls

, 
a

 
s
ta

ll
in

g
 a

tt
it

u
d

e
, 

o
r 

th
e
 m

a
x

im
u

m
 a

n
g

le
 

a
ll

o
w

in
g

 g
ro

u
n

d
 c

le
a

ra
n

c
e
 
b

y
 
e
a

c
h

 p
a

rt
 

o
f 

th
e
 a

ir
p

la
n

e
, 

w
h

ic
h

e
v

e
r 

is
 l
e
s
s
.

(b
) 

F
o

r
 

a
ir

p
la

n
e
s
 
w

it
h

 
e
it

h
e
r 

ta
ll

 
o

r 
n

o
s
e
 

w
h

e
e
ls

, 
g
ro

u
n

d
 

re
a

c
ti

o
n

s
 

a
re

 
a

s


s
u

m
e
d

 t
o

 b
e
 v

e
rt

ic
a

l,
 w

it
h

 t
h

e
 w

h
e
e
e
ls

 u
p

 
to

 
s
p

e
e
d

 
b

e
fo

re
 

th
e
 

m
a

x
im

u
m

 
v
e
rt

ic
a

l 
lo

a
d

 i
s
 a

tt
a

in
e
d

.

§
 2

3
.4

8
3

 
O

n
e

-w
h

e
e

l 
la

n
d

in
g

 c
o

n
d

it
io

n
s
.

F
o

r
 
th

e
 
o

n
e
-w

h
e
e
l 

la
n

d
in

g
 
c
o

n
d

it
io

n
, 

th
e
 a

ir
p

la
n

e
 i

s
 a

s
s
u

m
e
d

 t
o

 b
e
 i

n
 t

h
e
 l

e
v
e
l 

a
tt

it
u

d
e
 

a
n

d
 

to
 

c
o

n
ta

c
t 

th
e

 
g
ro

u
n

d
 
o

n
 

o
n

e
 
s
id

e
 
o

f 
th

e
 
m

a
in

 
la

n
d

in
g

 
g
e
a

r.
 

In
 

th
is

 a
tt

it
u

d
e
, 

th
e

 g
ro

u
n

d
 r

e
a

c
ti

o
n

s
 m

u
s
t 

b
e
 
th

e
 
s
a

m
e
 
a
s
 
th

o
s
e
 
o

b
ta

in
e
d

 
o

n
 
th

a
t 

s
id

e
 u

n
d

e
r 

§ 
2
3
.4

7
9
.

§
 2

3
.4

8
5

 
S

id
e

 l
o

a
d

 c
o

n
d

it
io

n
s
.

(a
) 

F
o

r
 

th
e

 
s
id

e
 

lo
a

d
 

c
o

n
d

it
io

n
, 

th
e
 

a
ir

p
la

n
e
 i

s
 a

s
s
u

m
e
d

 t
o

 b
e
 i

n
 a

 l
e
v
e
l 

a
tt

i
tu

d
e
 w

it
h

 o
n

ly
 t

h
e
 m

a
in

 w
h

e
e
ls

 c
o

n
ta

c
t

in
g

 
th

e
 
g
ro

u
n

d
 
a

rj
d

 w
it

h
 
th

e
 
s
h

o
c
k

 
a

b


s
o

rb
e
rs

 a
n

d
 t

ir
e
s
 i

n
 t

h
e

ir
 s

ta
ti

c
 p

o
s
it

io
n

s
.

(b
) 

T
h

e
 l

im
it

 v
e
rt

ic
a

l 
lo

a
d

 f
a

c
to

r
 m

u
s
t 

b
e
 

1
.3

3
, 

w
it

h
 
th

e
 

v
e
rt

ic
a

l 
g
ro

u
n

d
 
re

a
c


ti
o

n
 

d
iv

id
e
d

 
e
q

ti
a

ll
y
 

b
e
tw

e
e
n

 
th

e
 

m
a

in
 

w
h

e
e
ls

.
(c

) 
T

h
e

 l
im

it
 s

id
e
 i

n
e

rt
ia

 f
a

c
to

r
 m

u
s
t 

b
e
 

0
.8

3
, 

w
it

h
 

th
e

 
s
id

e
 

g
ro

u
n

d
 

re
a

c
ti

o
n

 
d

iv
id

e
d

 
b

e
tw

e
e
n

 
th

e
 

m
a

in
 

w
h

e
e
ls

 
s
o
 

th
a

t— (1
) 

0
.5

(W
>

 
is

 
a

c
ti

n
g

 
in

b
o

a
rd

 
o

n
 
o

n
e
 

s
id

e
; 

a
n

d
(2

) 
0

.3
3

(W
) 

is
 a

c
t
in

g
 o

u
t
b

o
a

r
d

 o
n

 t
h

e
 

o
t
h

e
r
 s

id
e

.

§
 2

3
.4

9
3

 
B

ra
k

e
d

 r
o

ll
 c

o
n

d
it

io
n

s
.

U
n

d
e
r 

b
ra

k
e
d

 r
o

ll
 c

o
n

d
it

io
n

s
, 

w
it

h
 t

h
e
 

s
h

o
c
k

 a
b

s
o
rb

e
rs

 a
n

d
 t

ir
e
s
 i

n
 t

h
e

ir
 s

ta
ti

c
 

p
o

s
it

io
n

s
, 
th

e
 f

o
ll

o
w

in
g

 a
p

p
ly

:
(a

) 
T

h
e

 l
im

it
 v

e
r
ti

c
a

l 
lo

a
d

 f
a

c
to

r
 m

u
s
t 

b
e
 1

.3
3
.

(b
) 

T
h

e
 

a
tt

it
u

d
e
s
 

a
n

d
 

g
ro

u
n

d
 

c
o

n


ta
c
ts

 m
u

s
t 

b
e
 t

h
o

s
e
 d

e
s
c
ri

b
e
d

 i
n

 §
 2

3
.4

7
9
 

fo
r
 l
e
v
e
l 

la
n

d
in

g
s
.

(c
) 

A
 d

r
a

g
 
re

a
c
ti

o
n

 e
q

u
a

l 
to

 t
h

e
 
v

e
r


ti
c

a
l 

re
a

c
ti

o
n

 a
t 

th
e
 w

h
e
e
l 

m
u

lt
ip

li
e
d

 b
y
 

a
 

c
o

e
ff

ic
ie

n
t 

o
f 

fr
ic

ti
o

n
 

o
f 

0
.8

 
m

u
s
t 

b
e
 

a
p

p
li

e
d

 
a

t 
th

e
 
g
ro

u
n

d
 
c
o

n
ta

c
t 

p
o

in
t 

o
f 

e
a

c
h

 w
h

e
e
l 

w
it

h
 b

ra
k

e
s
, 

e
x

c
e
p

t 
th

a
t 

th
e
 

d
ra

g
 r

e
a

c
ti

o
n

 n
e
e
d

 n
o

t 
e
x

c
e
e
d

 t
h

e
 m

a
x

i
m

u
m

 
v
a

lu
e
 

b
a

s
e
d

 
o

n
 

li
m

it
in

g
 

b
ra

k
e
 

to
rq

u
e
.

§
 2

3
.4

9
7

 
S

u
p

p
le

m
e

n
ta

ry
 

c
o

n
d

it
io

n
s
 

fo
r 

ta
il

 w
h

e
e

ls
.

In
 

d
e
te

r
m

in
in

g
 

th
e

 
g
ro

u
n

d
 

lo
a

d
s
 

o
n

 
th

e
 

ta
il

 
w

h
e
e
l 

a
n

d
 

a
ff

e
c
te

d
 

s
u

p
p

o
rt

in
g
 

s
tr

u
c
tu

re
s
, 

th
e
 f

o
ll

o
w

in
g

 a
p

p
ly

:
(a

) 
F

o
r
 t

h
e
 o

b
s
tr

u
c
ti

o
n

 l
o

a
d

, 
th

e
 l

im
it

 
g
ro

u
n

d
 

re
a

c
ti

o
n

 
o

b
ta

in
e
d

 
in

 
th

e
 

ta
il

 
d

o
w

n
 

la
n

d
in

g
 

c
o

n
d

it
io

n
 

is
 

a
s
s
u

m
e
d

 
to

 
a

c
t 

u
p

 
a

n
d

 
a

ft
 
th

ro
u

g
h

 
th

e
 

a
x

le
 

a
t 

4
5
 

d
e
g
re

e
s
. 

T
h

e
 

s
h

o
c
k

 
a

b
s
o

rb
e
r 

a
n

d
 

ti
re

 
m

a
y
 

b
e
 

a
s
s
u

m
e
d

 
to

 
b

e
 

in
 

th
e

ir
 

s
ta

ti
c
 

p
o

s
it

io
n

s
.

(b
) 

F
o

r
 t

h
e
 
s
id

e
 l

o
a

d
, 

a
 l

im
it

 v
e
rt

ic
a

l 
g
ro

u
n

d
 r

e
a

c
ti

o
n

 e
q

u
a

l 
to

 t
h

e
 s

ta
ti

c
 l

o
a

d
 

o
n

 
th

e
 
ta

il
 
w

h
e
e
l,

 
in

 
c
o

m
b

in
a

ti
o

n
 

w
it

h
 

a
 

s
id

e
 

c
o

m
p

o
n

e
n

t 
o

f 
e
q

u
a

l 
m

a
g
n

it
u

d
e
, 

is
 a

s
s
u

m
e
d

. 
In

 a
d

d
it

io
n

—
(1

) 
I
f 

a
 s

w
iv

e
l 

is
 
u

s
e
d

, 
th

e
 t

a
il

 w
h

e
e
l 

is
 
a

s
s
u

m
e
d

 t
o

 
b

e
 
s
w

iv
e
le

d
 
9
0
 
d

e
g
re

e
s
 t

o
 

th
e
 

a
ir

p
la

n
e
 

lo
n

g
it

u
d

in
a

l 
a

x
is

 
w

it
h

 
th

e
 

re
s
u

lt
a

n
t 

g
ro

u
n

d
 

lo
a

d
 

p
a

s
s
in

g
 

th
ro

u
g
h

 
th

e
 a

x
le

;
(2

) 
I
f 

a
 l

o
c
k

, 
s
te

e
ri

n
g
 d

e
v
ic

e
, 

o
r 

s
h

im


m
y

 d
a

m
p

e
r 

is
 u

s
e
d

, 
th

e
 t

a
il

 w
h

e
e
l 

is
 a

ls
o
 

a
s
s
u

m
e
d

 
to

 
b

e
 

in
 

th
e

 
tr

a
il

in
g

 
p

o
s
it

io
n

 
w

it
h

 t
h

e
 
s
id

e
 l

o
a

d
 
a

c
ti

n
g

 
a

t 
th

e
 
g
ro

u
n

d
 

c
o

n
ta

c
t 

p
o

in
t;

 a
n

d
(3

) 
T

h
e

 
s
h

o
c
k

 
a

b
s
o
rb

e
r 

a
n

d
 
ti

r
e

 
a

re
 

a
s
s
u

m
e
d

 
to

 
b

e
 
in

 
th

e
ir

 
s
ta

ti
c

 
p

o
s
it

io
n

s
.

§
 2

3
.4

9
9

 
S

u
p

p
le

m
e

n
ta

ry
 

c
o

n
d

it
io

n
s
 

fo
r
 

n
o

s
e

 w
h

e
e

ls
.

In
 

d
e
te

r
m

in
in

g
 

th
e
 

g
ro

u
n

d
 

lo
a

d
s
 

o
n

 
n

o
s
e
 

w
h

e
e
ls

 
a

n
d

 
a

ff
e
c
te

d
 

s
u

p
p

o
rt

in
g
 

s
tr

u
c
tu

re
s
, 

a
n

d
 a

s
s
u

m
in

g
 t

h
a

t 
th

e
 s

h
o
c
k

 
a

b
s
o
rb

e
rs

 
a

n
d

 
ti

re
s
 

a
re

 
in

 
th

e
ir

 
s
ta

ti
c

 
p

o
s
it

io
n

s
, 

th
e

 
fo

ll
o

w
in

g
 
c
o

n
d

it
io

n
s
 
m

u
s
t 

b
e
 m

e
t:

C
a

) 
F

o
r
 a

ft
 l

o
a

d
s

, 
t
h

e
 l

im
it

 f
o

r
c

e
 c

o
m


p

o
n

e
n

t
s

 a
t
 t

h
e

 a
x

le
 m

u
s
t
 b

e
—

f
t
 
t 

-
t
r
o

-
v

i-
is

-
a

i 
r
?

T
i 
a

.
n

 r
*
. t

*
' 

n
-

f
 

f=
*

<
z

n
.
a

.
r
ii

n
e

r
 

r
*
îr
»T
 i
s
 

1
n

 i
n

r
v

 
I

n
 

à
.
 

f
n

.
l
î
T

T
r
^

n
r
o
b

v
l
o
i
i
^

D
a
r
t
l
a
l
 

f
a
i
l
u

r
e
,
 
o

f
 
a
 

n
o
r
m

a
l
 
o
ü

e
r
à
t
i
i
i
s
 
p
r
e
s
s
ü

r
ë
s
,
 
e
x
p
e
c
t
e
d
,
 
e
x
.-

i
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(I
T

 
A
 
v
e
r
t
ic

a
l 
c
o
m

p
o
n

e
n

t
 
o
f
 2

.2
5
 
t
im

e
s

t
h

e
 

s
t
a

t
i
c

 
l
o

a
d

 
o

n
 

t
h

e
 

w
h

e
e

l
; 

a
n

d

(2
) 

A
 
d

r
a

g
 c

o
m

p
o

n
e

n
t
 o

f 
0

.8
 t

im
e

s
 t

h
e

 
v

e
r
t
ic

a
l 

l
o

a
d

.

(b
) 

F
o

r
 f

o
rw

a
rd

 l
o
a

d
s
, 

th
e
 l

im
it

 f
o

rc
e
 

c
o

m
p

o
n

e
n

ts
 a

t 
th

e
 a

x
le

 m
u

s
t 

b
e
—

(1
) 

A
 v

e
rt

ic
a

l 
c
o

m
p

o
n

e
n

t 
o

f 
2
.2

5
 t

im
e
s
 

th
e
 s

ta
ti

c
 l

o
a

d
 o

n
 t

h
e
 w

h
e
e
l 
; 

a
n

d
(2

) 
A

 f
o

rw
a

rd
 c

o
m

p
o

n
e
n

t 
o

f 
0
.4

 t
im

e
s
 

th
e
 v

e
rt

ic
a

l 
lo

a
d

.
(c

) 
F

o
r
 s

id
e
 l

o
a

d
s
, 

th
e
 l

im
it

 f
o

rc
e

 c
o

m


p
o

n
e
n

ts
 a

t 
g
ro

u
n

d
 c

o
n

ta
c
t 

m
u

s
t 

b
e
—

(1
) 

A
 v

e
rt

ic
a

l 
c
o

m
p

o
n

e
n

t 
o

f 
2
.2

5
 t

im
e
s
 

th
e

 s
ta

ti
c
 l

o
a

d
 o

n
 t

h
e
 w

h
e
e
l;

 
a

n
d

(2
) 

A
 

s
id

e
 

c
o

m
p

o
n

e
n

t 
o

f 
0
.7

 
ti

m
e
s
 

th
e
 v

e
r
ti

c
a

l 
lo

a
d

.

§
 2

3
.5

0
5

 
S

u
p

p
le

m
e

n
ta

ry
 

c
o

n
d

it
io

n
s
 

fo
r
 

s
k

ip
la

n
e
s
.

In
 

d
e
te

r
m

in
in

g
 

g
ro

u
n

d
 

lo
a

d
s
 

o
n

 
s
k

i-
 

p
la

n
e
s
, 

a
n

d
 
a

s
s
u

m
in

g
 
th

a
t 

th
e
 
a

ir
p

la
n

e
 

is
 
re

s
ti

n
g
 o

n
 t

h
e
 
g
ro

u
n

d
 w

it
h

 o
n

e
 m

a
in

 
s
k

i 
fr

o
z
e
n

 a
t 

re
s
t 

a
n

d
 t

h
e

 o
th

e
r 

m
a

in
 s

k
i 

a
n

d
 t

h
e
 t

a
il

 s
k

i 
fr

e
e

 t
o

 s
li

d
e
, 

a
 l

im
it

 s
id

e
 

fo
rc

e
 e

q
u

a
l 

to
 P

I
3
 m

u
s
t 

b
e
 a

p
p

li
e
d

 a
t 

th
e
 

m
o

s
t 

c
o

n
v
e
n

ie
n

t 
p

o
in

t 
n

e
a

r 
th

e
 t

a
il

 
a

s


s
e
m

b
ly

, 
w

it
h

—
(a

) 
P

 b
e
in

g
 t

h
e
 s

ta
ti

c
 g

ro
u

n
d

 r
e
a

c
ti

o
n

 
o

n
 t

h
e
 t

a
il

 s
k

i;
 a

n
d

(b
) 

A
 f
a

c
to

r
 o

f 
s

a
fe

ty
 o

f 
1
.0

.

W
a

t
e

r
 L

o
a

d
s

§
2

3
.5

2
1

 
W

a
te

r 
lo

a
d

 c
o

n
d

it
io

n
s
.

(a
) 

T
h

e
 

s
tr

u
c
tu

re
 

o
f 

s
e
a

p
la

n
e
s
 

a
n

d
 

a
m

p
h

ib
ia

n
s
 m

u
s
t 

b
e
 
d

e
s
ig

n
e
d

 
fo

r
 
w

a
te

r 
lo

a
d

s
 d

e
v
e
lo

p
e
d

 d
u

ri
n

g
 t

a
k

e
o

ff
 a

n
d

 l
a

n
d


in

g
 

w
it

h
 

th
e
 

s
e
a

p
la

n
e
 

in
 

a
n

y
 

a
tt

it
u

d
e
 

li
k

e
ly

 
to

 
o

c
c
u

r 
in

 
n

o
rm

a
l 

o
p

e
ra

ti
o

n
 

a
t 

a
p

p
ro

p
ri

a
te

 
fo

rw
a

rd
 
a

n
d

 
s
in

k
in

g
 
v
e
lo

c


it
ie

s
 u

n
d

e
r 

th
e
 m

p
s
t 

s
e
v
e
re

 s
e
a

 c
o

n
d

it
io

n
s
 

li
k

e
ly

 
to

 b
e
 
e
n

c
o

u
n

te
re

d
.

(b
) 

U
n

le
s
s
 

th
e

 
a

p
p

li
c
a

n
t 

m
a

k
e
s
 

a
 

ra
ti

o
n

a
l 

a
n

a
ly

s
is

 
o

f 
th

e
 
w

a
te

r 
lo

a
d

s
, 

o
r 

u
s
e
s
 

th
e
 

s
ta

n
d

a
rd

s
 

in
 
A

N
C

-3
, 

§§
 2

5
.5

2
3
 

th
ro

u
g

h
 2

5
.5

3
7
 o

f 
th

is
 c

h
a

p
te

r 
a

p
p

ly
.

(c
) 

F
lo

a
ts

 
c
e
rt

if
ic

a
te

d
 
u

n
d

e
r 

P
a

r
t 

4
a
 

o
f 

th
is

 c
h

a
p

te
r 

b
e
fo

re
 N

o
v
e
m

b
e
r 

9
, 

1
9
4
5
, 

m
a

y
 

b
e
 

in
s
ta

ll
e
d

 
o

n
 

a
ir

p
la

n
e
s
 

th
a

t 
a

re
 

d
e
s
ig

n
e
d

 u
n

d
e
r 

th
is

 p
a

rt
.

E
m

e
r

g
e
n

c
y

 L
a
n
d
i
n
g
 
C

o
n
d
i
t
i
o
n
s

 

§
 2

3
.5

6
1

 
G

e
n

e
ra

l.

(a
) 

T
h

e
 
a

ir
p

la
n

e
, 

a
lt

h
o

u
g
h

 
it

 m
a

y
 b

e
 

d
a

m
a

g
e
d

 
in

 
e
m

e
rg

e
n

c
y

 
la

n
d

in
g

 
c
o

n
d

i
ti

o
n

s
, 

m
u

s
t 

b
e
 d

e
s
ig

n
e
d

 a
s
 p

re
s
c
ri

b
e
d

 i
n

 
th

is
 

s
e
c
ti

o
n

 
to

 
p

ro
te

c
t 

e
a

c
h

 
o

c
c
u

p
a

n
t 

u
n

d
e
r 

th
o

s
e
 c

o
n

d
it

io
n

s
.

(b
) 

T
h

e
 s

tr
u

c
tu

re
 m

u
s
t 

b
e
 d

e
s
ig

n
e
d

 t
o

 
g

iv
e
 

e
a

c
h

 
o

c
c
u

p
a

n
t 

e
v
e
ry

 
re

a
s
o

n
a

b
le

c
h

a
n

c
e

 
o

r
 
e
s
c
a

p
i
n

g
 

s
e

r
io

u
s

 
I
n

ju
r

y
 

Ir
i 

8
7
 

m
in

o
r 

c
ra

s
h

 l
a

n
d

in
g
: 

w
h

e
n

—
C

l)
 

P
r
o

p
e

r
 

u
s
e

 
is

 
m

a
d

e
 

o
f 

b
e

lt
s
 

o
r
 

h
a

r
n

e
s

s
e

s
 p

r
o

v
id

e
d

 f
o

r
 i

n
 t

h
e

 d
e

s
ig

n
; 

a
n

d
 

(2
) 

T
h

e
 o

c
c

u
p

a
n

t
 e

x
p

e
r
ie

n
c

e
s
 t

h
e

 u
lt

i
m

a
t
e

 i
n

e
r
t
ia

 f
o

r
c

e
s

 s
h

o
w

n
 i

n
 t

h
e

 f
o

ll
o

w


in
g

 t
a

b
le

:

U
l

t
im

a
t

e
 

I
n

e
r

t
i
a

 
F

o
r

c
e

s

N
o
rm

a
l 

a
n

d
 

u
ti

li
ty

 
ca

te
g
o
ri

es

A
c
ro

b
a
ti

c
c
a
te

g
o
ry

U
p

w
a

rd
_
_
_
_
_
_
_
_
_
_
_
_
_
_

_
_
_

3
.0

?
4

.5
0

F
o

rw
a

rd
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_

9
.0

0
9

.0
0

S
id

e
w

a
rd

_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_

1
.5

0
1
.5

0

(c
) 

E
a

c
h

 
a

ir
p

la
n

e
 

w
it

h
 

re
tr

a
c
ta

b
le

 
la

n
d

in
g

 g
e

a
r 

m
u

s
t 

b
e
 d

e
s
ig

n
e
d

 t
o

 p
ro

te
c
t 

e
a

c
h

 o
c
c
u

p
a

n
t 

in
 a

 l
a

n
d

in
g

—
(1

) 
W

it
h

 t
h

e
 w

h
e
e
ls

 r
e

tr
a

c
te

d
;

(2
) 

W
it

h
 

m
o

d
e
ra

te
 

d
e
s
c
e
n

t 
v
e

lo
c

it
y

; 
a

n
d (3

) 
A

s
s
u

m
in

g
—

(i
) 

A
n

 
u

p
w

a
rd

 
u

lt
im

a
te

 
in

e
rt

ia
 f

o
r
c

e
 

o
f 

3
g
; 

a
n

d
(i

i)
 

A
 
c
o

e
ff

ic
ie

n
t 

o
f 

fr
ic

ti
o

n
 
o

f 
0
.5

 
a

t 
th

e
 g

ro
u

n
d

.
(d

) 
If

 
a

 t
u

rn
o

v
e

r 
is

 r
e
a

s
o

n
a

b
ly

 p
ro

b


a
b

le
, 

th
e
 
s
tr

u
c
tu

re
 m

u
s
t 

b
e
 d

e
s
ig

n
e
d

 
to

 
p

ro
te

c
t 

th
e
 

o
c
c
u

p
a

n
ts

 
in

 
a

 
c
o

m
p

le
te

 
tu

rn
o

v
e
r,

 a
s
s
u

m
in

g
—

(1
) 

A
n

 u
p

w
a

rd
 
u

lt
im

a
te

 i
n

e
r
ti

a
 f

o
rc

e
 

o
f 

3
g
; 

a
n

d
(2

) 
A

 
c
o

e
ff

ic
ie

n
t 

o
f 

fr
ic

ti
o

n
 
o

f 
0
.5

 
a

t 
th

e
 g

ro
u

n
d

.
(e

) 
E

x
c
e
p

t 
a
s
 p

r
o

v
id

e
d

 i
n

 §
 2

3
.7

8
7
 t

h
e
 

s
u

p
p

o
rt

in
g
 s

tr
u

c
tu

re
 m

u
s
t 

b
e
 d

e
s
ig

n
e
d

 t
o

 
re

s
tr

a
in

, 
u

n
d

e
r 

lo
a

d
s
 
u

p
 
to

 
th

o
s
e
 
s
p

e
c


if
ie

d
 i

n
 p

a
ra

g
ra

p
h

 
(b

) 
(2

) 
o

f 
th

is
 s

e
c
ti

o
n

, 
e
a

c
h

 
it

e
m

 
o

f 
m

a
s
s
 t

h
a

t 
c
o

u
ld

 i
n

ju
r
e

 
a

n
 

o
c
c
u

p
a

n
t 

if
 

it
 

c
a

m
e
 

lo
o
s
e
 

in
 

a
 

m
in

o
r 

c
ra

s
h

 l
a

n
d

in
g

.

F
a
t
i
g
u
e
 

E
v

a
l

u
a

t
i

o
n

 

§
 2

3
.5

7
1

 
P

re
s
s
u

ri
z
e

d
 c

a
b

in
.

T
h

e
 s

tr
e
n

g
th

, 
d

e
ta

il
 d

e
s
ig

n
, 

a
n

d
 f

a
b

r
i

c
a

ti
o

n
 

o
f 

th
e
 

p
re

s
s
u

re
 

c
a

b
in

 
s
tr

u
c
tu

re
 

m
u

s
t 

b
e
 

e
v
a

lu
a

te
d

 
u

n
d

e
r 

e
it

h
e
r 

o
f 

th
e
 

fo
ll

o
w

in
g

:
(a

) 
A

 
fa

ti
g

u
e

 
s
tr

e
n

g
th

 
in

v
e
s
ti

g
a

ti
o

n
, 

in
 w

h
ic

h
 t

h
e
 s

tr
u

c
tu

re
 i
s
 s

h
o
w

n
 b

y
 a

n
a

ly


si
s,

 t
e
s
ts

, 
o

r 
b

o
th

 t
o

 b
e
 a

b
le

 t
o

 w
it

h
s
ta

n
d

 
th

e
 

re
p

e
a

te
d

 
lo

a
d

s
 

o
f 

v
a

ri
a

b
le

 
n

fa
g

n
i-

 
tu

d
e
 e

x
p

e
c
te

d
 i

n
 s

e
rv

ic
e
.

(b
) 

A
 f

a
il

 s
a

fe
 s

tr
e

n
g

th
 i

n
v
e
s
ti

g
a

ti
o

n
, 

in
 
w

h
ic

h
 
it

 
is

 
s
h

o
w

n
 
b

y
 

a
n

a
ly

s
is

, 
te

s
ts

, 
o

r 
b

o
th

 
th

a
t 

c
a

ta
s
tr

o
p

h
ic

 
fa

il
u

r
e

 
o

f 
th

e
 

s
tr

u
c
tu

re
 

is
 

n
o

t 
p

ro
b

a
b

le
 

a
ft

e
r
 

fa
ti

g
u

e

t
e
r
n

a
l 

a
e
r
o

d
y
n

a
m

ic
 
p

r
e
s
s
u

r
e
s
, 

a
n

d
 
f
li

g
h

t
 

lo
a

d
s
. 

T
h

e
s
e

 
lo

a
d

s
 

m
u

s
t 

b
e

 
m

u
lt

ip
li

e
d

 
b

y
 

a
 

fa
c

t
o

r
 

o
f 

1
.1

5
 

u
n

le
s
s

 
t
h

e
 

d
y

n
a

m
ic

 

e
ff

e
c

ts
 

o
f 

fa
il

u
r
e

 
u

n
d

e
r
 

s
t
a

t
ic

 
lo

a
d

 
a

r
e

 

o
t
h

e
r
w

is
e

 c
o

n
s
id

e
r
e

d
.
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\ y

S
u

b
p

a
rt

 
D

—
D

e
s

ig
n

 
a

n
d

 
C

o
n

st
ru

c
ti

o
n
 

§
 2

3
.6
0
1
 

G
e

n
e

ra
l.

T
h

e
 

s
u

it
a

b
il

it
y

 
o

f 
e
a

c
h

 
q

u
e
s
ti

o
n

a
b

le
 

d
e
s
ig

n
 d

e
ta

il
 a

n
d

 p
a

rt
 h

a
v

in
g

 a
n

 i
m

p
o

r
ta

n
t 

b
e
a

ri
n

g
 

o
n

 
s
a

fe
ty

 
in

 
o

p
e
ra

ti
o

n
s
, 

m
u

s
t 

b
e
 e

s
ta

b
li

s
h

e
d

 b
y

 t
e
s
ts

.

§
 2

3
.6

0
3

 
M

a
te

ri
a

ls
 a

n
d

 w
o

rk
m

a
n

s
h

ip
.

(a
) 

T
h

e
 
s
u

it
a

b
il

it
y
 

a
n

d
 

d
u

ra
b

il
it

y
 

o
f 

m
a

te
ri

a
ls

 
u

s
e
d

 
in

 
th

e
 

s
tr

u
c
tu

re
 

m
u

s
t 

b
e
— (1

) 
E

s
ta

b
li

s
h

e
d

 b
y

 e
x

p
e
ri

e
n

c
e
 o

r 
te

s
ts

; 
a

n
d (2

) 
M

e
e

t 
a

p
p

ro
v
e

d
 s

p
e
c
if

ic
a

ti
o

n
s
 
th

a
t 

e
n

s
u

re
 

th
e

ir
 

h
a

v
in

g
 

th
e

 
s
tr

e
n

g
th

 
a

n
d

 
o

th
e
r 

p
r
o

p
e
rt

ie
s
 

a
s
s
u

m
e
d

 
in

 
th

e
 

d
e
s
ig

n
 

d
a

ta
.

(b
) 

W
o

rk
m

a
n

s
h

ip
 
m

u
s
t 

b
e
 
o

f 
a

 
h

ig
h

 
s
ta

n
d

a
rd

.

§
 2

3
.6

0
5

 
F

a
b

ri
c

a
ti

o
n

 m
e
th

o
d

s
.

T
h

e
 m

e
th

o
d

s
 o

f 
fa

b
r
ic

a
ti

o
n

 u
s
e
d

 m
u

s
t 

p
ro

d
u

c
e
 

c
o

n
s
is

te
n

tl
y

 
s
o
u

n
d

 
s
tr

u
c
tu

re
s
. 

I
f 

a
 f

a
b

r
ic

a
ti

o
n

 p
ro

c
e
s
s
 
(s

u
c
h

 a
s
 g

lu
in

g
, 

s
p

o
t 

w
e
ld

in
g
, 

o
r 

h
e

a
t-

tr
e

a
ti

n
g

) 
re

q
u

ir
e
s
 

c
lo

s
e
 c

o
n

tr
o

l 
to

 r
e
a

c
h

 t
h

is
 o

b
je

c
ti

v
e
, 

th
e
 

p
ro

c
e
s
s
 

m
u

s
t 

b
e
 

p
e
rf

o
rm

e
d

 
u

n
d

e
r 

a
n

 
a

p
p

ro
v
e
d

 p
ro

c
e
s
s
 s

p
e
c
if

ic
a

ti
o

n
.

§
 2

3
.6

0
7

 
S

e
lf

-l
o

c
k

in
g

 
n

u
ts

.

N
o

 
s
e
lf

-l
o

c
k

in
g

 
n

u
t 

m
a

y
 

b
e
 

u
s
e
d

 
o

n
 

a
n

y
 b

o
lt

 s
u

b
je

c
t 

to
 r

o
ta

ti
o

n
 i

n
 o

p
e
ra

ti
o

n
.

§
 2

3
.6

0
9

 
P

ro
te

c
ti

o
n

 
o

f 
s
tr

u
c
tu

re
.

E
a

c
h

 p
a

rt
 o

f 
th

e
 s

tr
u

c
tu

re
 m

u
s
t—

(a
) 

B
e

 s
u

it
a

b
ly

 p
ro

te
c
te

d
 
a

g
a

in
s
t 

d
e


te
ri

o
ra

ti
o

n
 o

r 
lo

s
s
 
o

f 
s
tr

e
n

g
th

 i
n

 s
e
rv

ic
e
 

d
u

e
 t

o
 a

n
y

 c
a

u
s
e
, 

in
c
lu

d
in

g
—

(1
) 

W
e

a
th

e
r
in

g
;

(2
) 

C
o

rr
o

s
io

n
; 

a
n

d
(3

) 
A

b
ra

s
io

n
; 

a
n

d
(b

) 
H

a
v

e
 a

d
e
q

u
a

te
 p

ro
v
is

io
n

s
 f

o
r
 v

e
n


ti

la
ti

o
n

 a
n

d
 d

ra
in

a
g
e
.

§
2

3
.6

1
1

 
In

s
p

e
c

ti
o

n
 p

ro
v

is
io

n
s
.

T
h

e
r
e

 
m

u
s
t 

b
e
 

m
e
a

n
s
 

to
 

a
ll

o
w

 
c
lo

s
e
 

e
x

a
m

in
a

ti
o

n
 
o

f 
e
a

c
h

 
p

a
r
t 

re
q

u
ir

in
g

 
r
e


c
u

rr
in

g
 

in
s
p

e
c
ti

o
n

, 
a

d
ju

s
tm

e
n

ts
 

fo
r
 

p
ro

p
e
r 

a
li

g
n

m
e
n

t 
a

n
d

 
fu

n
c
ti

o
n

, 
o

r 
lu

b
ri

c
a

ti
o

n
.

§
 2

3
.6

1
3

 
M

a
te

ri
a

l 
s
tr

e
n

g
th

 
p

ro
p

e
rt

ie
s
 

a
n

d
 d

e
s
ig

n
 v

a
lu

e
s
.

(a
) 

M
a

te
ri

a
l 

s
tr

e
n

g
th

 p
ro

p
e
rt

ie
s
 m

u
s
t 

b
e
 

b
a

s
e
d

 
o

n
 

e
n

o
u

g
h

 
te

s
ts

 
o

f 
m

a
te

ri
a

l 
m

e
e
ti

n
g

 s
p

e
c
if

ic
a

ti
o

n
s
 t

o
 e

s
ta

b
li

s
h

 d
e
s
ig

n
 

v
a

lu
e
s
 o

n
 a

 s
ta

ti
s
ti

c
a

l 
b

a
s
is

.
(b

) 
T

h
e

 d
e
s
ig

n
 v

a
lu

e
s
 m

u
s
t 

b
e
 c

h
o
s
e
n

 
s
o
 t

h
a

t 
th

e
 p

ro
b

a
b

il
it

y
 
o

f 
a

n
y
 
s
tr

u
c
tu

re
 

b
e
in

g
 u

n
d

e
rs

tr
e
n

g
th

 b
e
c
a

u
s
e
 o

f 
m

a
te

ri
a

l 
v
a

ri
a

ti
o

n
s
 i

s
 e

x
tr

e
m

e
ly

 r
e
m

o
te

.

(c
) 

U
n

le
s
s
 t

h
e

y
 
a

re
 
in

a
p

p
li

c
a

b
le

 
in

 
a

 
p

a
rt

ic
u

la
r 

c
a

s
e
, 

th
e
 
d

e
s
ig

n
 

v
a

lu
e
s
 
m

u
s
t 

b
e
 t

h
o

s
e
 c

o
n

ta
in

e
d

 i
n

 t
h

e
 f

o
ll

o
w

in
g

 p
u

b


li
c
a

ti
o

n
s
 

(o
b

ta
in

a
b

le
 
fr

o
m

 
th

e
 
S

u
p

e
ri

n


te
n

d
e
n

t 
o

f 
D

o
c
u

m
e
n

ts
, 

G
o

v
e
rn

m
e
n

t 
P

r
in

ti
n

g
 

O
ff

ic
e
, 

W
a

s
h

in
g

to
n

, 
D

.C
.,

 
2

0
4

0
2

):

M
IL

-H
D

B
K

-5
, 

“
M

e
ta

ll
ic

 
M

a
te

ri
a

ls
 

a
n

d
 

E
le


m

e
n

ts
 
fo

r
 P

li
g

h
t
 
V

e
h

ic
le

 
S

tr
u

c
tu

re
”

; 
M

IL
-H

D
B

K
-1

7
, 

“
P

la
s
ti

c
s
 f

o
r
 P

li
g

h
t
 V

e
h

ic
le

s
”

; 
A

N
C

-1
8

, 
“
D

e
s
ig

n
 

o
f 

W
o

o
d

 
A

ir
c

ra
ft

 
S

tr
u

c


tu
re

s
”

; 
a

n
d

M
IL

-H
D

B
K

-2
3

, 
“

C
o

m
p

o
s
it

e
 C

o
n

s
tr

u
c

ti
o

n
 f

o
r

F
li

g
h

t
 V

e
h

ic
le

s
”
.

§
 2

3
.6

1
5

 
D

e
s
ig

n
 p

ro
p

e
rt

ie
s
.

(a
) 

D
e
s
ig

n
 

p
ro

p
e
rt

ie
s
 

o
u

tl
in

e
d

 
In

 
M

IL
-H

D
B

K
-5

 
m

a
y

 
b

e
 

u
s
e
d

 
s
u

b
je

c
t 

to
 

th
e
 
fo

ll
o

w
in

g
 
c
o

n
d

it
io

n
s
:

(1
) 

W
h

e
r
e

 
a

p
p

li
e
d

 
lo

a
d

s
 

a
re

 
e
v
e

n
tu


a

ll
y

 d
is

tr
ib

u
te

d
 t

h
ro

u
g

h
 a

 s
in

g
le

 m
e
m

b
e
r 

w
it

h
in

 a
n

 a
s
s
e
m

b
ly

, 
th

e
 f

a
il

u
r
e

 o
f 

w
h

ic
h

 
w

o
u

ld
 r

e
s
u

lt
 i

n
 t

h
e

 l
o
s
s
 o

f 
th

e
 s

tr
u

c
tu

ra
l 

in
te

g
r
it

y
 o

f 
th

e
 c

o
m

p
o

n
e
n

t 
in

v
o

lv
e
d

, 
th

e
 

g
u

a
ra

n
te

e
d

 m
in

im
u

m
 d

e
s
ig

n
 m

e
c
h

a
n

ic
a

l 
p

ro
p

e
rt

ie
s
 

(“
A

”
 

v
a

lu
e
s
) 

li
s
te

d
 

in
 

M
IL

-
 

H
D

B
K

-5
 

m
u

s
t 

b
e
 

m
e
t.

 
E

x
a

m
p

le
s
 

o
f 

th
e
s
e
 i

te
m

s
 i

n
c
lu

d
e
—

(1
) 

W
in

g
 l

if
t 

s
tr

u
ts

;
(i

i)
 

W
in

g
 s

p
a

rs
;

(i
ii

) 
S

p
a

rc
a

p
s
 i

n
 r

e
g
io

n
s
 s

u
c
h

 a
s
 w

in
g

 
c
u

to
u

ts
 
a

n
d

 
w

in
g

 
c
e
n

te
r 

s
e
c
ti

o
n

s
 w

h
e
re

 
lo

a
d

s
 a

re
 t

ra
n

s
m

it
te

d
 t

h
ro

u
g

h
 c

a
p

s
 o

n
ly

; 
a

n
d (i

v
) 

P
r
im

a
r
y

 
a

tt
a

c
h

m
e
n

t 
fi

tt
in

g
s

 
d

e


p
e
n

d
e
n

t 
o

n
 s

in
g
le

 b
o

lt
s
 f

o
r
 l

o
a

d
 t

ra
n

s
fe

r.
(2

) 
R

e
d

u
n

d
a

n
t 

s
tr

u
c
tu

re
s
 

in
 

w
h

ic
h

 
th

e
 p

a
r
ti

a
l 

fa
il

u
r
e

 o
f 

in
d

iv
id

u
a

l 
e
le

m
e
n

ts
 

w
o

u
ld

 r
e
s
u

lt
 i

n
 a

p
p

li
e
d

 l
o

a
d

s
 b

e
in

g
 s

a
fe

ly
 

d
is

tr
ib

u
te

d
 t

o
 o

th
e
r 

lo
a

d
 c

a
rr

y
in

g
 m

e
m


b

e
rs

 m
a

y
 b

e
 d

e
s
ig

n
e
d

 o
n

 t
h

e
 b

a
s
is

 o
f 

th
e
 

“
9
0
 

p
e
rc

e
n

t 
p

r
o

b
a

b
il

it
y

”
 

(“
B

”
 

v
a

lu
e
s
) 

li
s
te

d
 

in
 

M
IL

-H
D

B
K

-5
. 

E
x

a
m

p
le

s
 

o
f 

th
e
s
e
 

it
e
m

s
 

a
re

 
s
h

e
e
t-

s
ti

ff
e

n
e
r 

c
o

m
b

i
n

a
ti

o
n

s
 

a
n

d
 
m

u
lt

ir
iv

e
t 

o
r
 
m

u
lt

ip
le

 
b

o
lt

 
c
o

n
n

e
c
ti

o
n

s
.

(b
) 

D
e
s
ig

n
 

v
a

lu
e
s
 

g
r
e

a
te

r 
th

a
n

 
th

e
 

g
u

a
ra

n
te

e
d

 m
in

im
u

m
s
 r

e
q

u
ir

e
d

 b
y

 p
a

r
a


g

ra
p

h
 
(a

) 
o

f 
th

is
 s

e
c
ti

o
n

 m
a

y
 b

e
 u

s
e
d

 i
f 

a
 

“
p

re
m

iu
m

 
s
e
le

c
ti

o
n

”
 

o
f 

th
e

 
m

a
te

r
ia

l 
is

 
m

a
d

e
 

in
 
w

h
ic

h
 

a
 
s
p

e
c
im

e
n

 
o

f 
e
a

c
h

 
in


d

iv
id

u
a

l 
it

e
m

 
is

 
te

s
te

d
 

b
e
fo

re
 

u
s
e
 

to
 

d
e
te

r
m

in
e
 t

h
a

t 
th

e
 a

c
tu

a
l 

s
tr

e
n

g
th

 p
r
o

p


e
r
ti

e
s
 
o

f 
th

a
t 

p
a

rt
ic

u
la

r 
it

e
m

 w
il

l 
e
q

u
a

l 
o

r
 e

x
c
e
e
d

 t
h

o
s
e
 u

s
e
d

 i
n

 d
e
s
ig

n
.

(c
) 

M
a

t
e

r
ia

l 
c

o
r
r
e

c
t
io

n
 

fa
c

t
o

r
s

 
fo

r
 

s
t
r
u

c
t
u

r
a

l 
it

e
m

s
 

s
u

c
h

 
a

s
 

s
h

e
e

t
s
, 

s
h

e
e

t
- 

s
t
r
in

g
e

r
 

c
o

m
b

in
a

t
io

n
s

, 
a

n
d

 
r
iv

e
t
e

d
 

jo
in

t
s

, 
m

a
y

 
b

e
 

o
m

it
t
e

d
 
if

 
s
u

ff
ic

ie
n

t
 
t
e

s
t

d
a

ta
 
a

re
 o

b
ta

in
e
d

 t
o

 a
ll

o
w

 a
 p

ro
b

a
b

il
it

y
 

a
n

a
ly

s
is

 s
h

o
w

in
g
 t

h
a

t 
9
0
 p

e
rc

e
n

t 
o

r
 m

o
re

 
o

f 
th

e
 
e
le

m
e
n

ts
 
w

il
l 

e
q

u
a

l 
o

r 
e
x

c
e
e
d

 
a

l
lo

w
a

b
le

 s
e
le

c
te

d
 d

e
s
ig

n
 v

a
lu

e
s
.

§
 2

3
.6

1
7

 
In

te
rc

h
a

n
g

e
a

b
il

it
y

 
o

f 
s
e
a
m

- 
w

e
ld

e
d

 
a

n
d

 
s
e
a
m

le
s
s
 
s
te

e
l 

tu
b

in
g

.

S
e
a

m
-w

e
ld

e
d

 
a

n
d

 
s
e
a

m
le

s
s
 

s
te

e
l 

tu
b


in

g
 m

a
y

 b
e
 i

n
te

rc
h

a
n

g
e
d

 a
s
 f

o
ll

o
w

s
:

(a
) 

S
A

E
 

4
1
3
0
 
w

e
ld

e
d

 
tu

b
in

g
 

m
e
e
ti

n
g

 
S

p
e
c
if

ic
a

ti
o

n
 M

IL
-T

-6
7

3
1

 
a

n
d

 S
A

E
 4

1
3
0
 

s
e
a

m
le

s
s
 

tu
b

in
g
 

m
e
e
ti

n
g

 
S

p
e
c
if

ic
a

ti
o

n
 

M
IL

-T
-6

7
3

6
.

(b
) 

S
A

E
 1

0
2
5
 w

e
ld

e
d

 t
u

b
in

g
 a

n
d

 S
A

E
 

1
0
2
5
 
s
e
a

m
le

s
s
 t

u
b

in
g

 m
e
e
ti

n
g

 S
p

e
c
if

ic
a


ti

o
n

 M
IL

-T
-5

0
6

6
.

(c
) 

S
A

E
 

8
6
3
0
 
w

e
ld

e
d

 
tu

b
in

g
 
m

e
e
ti

n
g

 
S

p
e
c
if

ic
a

ti
o

n
 M

IL
-T

-6
7

3
4

 a
n

d
 S

A
E

 8
6
3
0
 

s
e
a

m
le

s
s
 

tu
b

in
g
 

m
e
e
ti

n
g

 
S

p
e

c
if

ic
a

ti
o

n
 

M
IL

-T
-6

7
3

2
.

§
 2

3
.6

1
9

 
S

p
e

c
ia

l 
fa

c
to

rs
.

(a
) 

I
f 

th
e

re
 i

s
 u

n
c
e
rt

a
in

ty
 c

o
n

c
e
rn

in
g
 

th
e
 a

c
tu

a
l 

s
tr

e
n

g
th

 o
f 

a
 p

a
r
t 

o
f 

th
e
 s

tr
u

c


tu
re

, 
o

r 
if

 
th

e
 

s
tr

e
n

g
th

 
is

 
li

k
e

ly
 
to

 
d

e


te
ri

o
ra

te
 

in
 

s
e
rv

ic
e
 

b
e
fo

re
 

n
o

rm
a

l 
r
e


p

la
c
e
m

e
n

t,
 

in
c
re

a
s
e
d

 
fa

c
to

rs
 

o
f 

s
a

fe
ty

 
m

u
s
t 

b
e
 
u

s
e
d

 
to

 
e
n

s
u

re
 
th

a
t 

th
e

 
r
e

li
a


b

il
it

y
 o

f 
th

a
t 

p
a

rt
 i

s
 n

o
t 

le
s
s
 t

h
a

n
 t

h
a

t 
o

f 
th

e
 r

e
s
t 

o
f 

th
e
 s

tr
u

c
tu

re
, 

a
s
 s

p
e
c
if

ie
d

 i
n

 
p

a
ra

g
ra

p
h

 
(b

) 
o

f 
th

is
 

s
e
c
ti

o
n

 
a

n
d

 
in

 
§
§
 2

3
.6

1
9
 t

h
ro

u
g

h
 
2
3
.6

2
5
.

(b
) 

F
o

r
 
p

k
rt

s
 
w

h
o

s
e
 
s
tr

e
n

g
th

 
is

 
s
u

b


je
c

t 
to

 a
p

p
re

c
ia

b
le

 v
a

r
ia

b
il

it
y

 d
u

e
 t

o
 u

n


c
e

rt
a

in
ti

e
s
 

in
 

m
a

n
u

fa
c
tu

ri
n

g
 

p
ro

c
e
s
s
e
s
 

a
n

d
 

in
s
p

e
c
ti

o
n

 
m

e
th

o
d

s
, 

th
e

 
fa

c
to

r
 

o
f 

s
a

fe
ty

 
m

u
s
t 

b
e
 

in
c
re

a
s
e
d

 
s
o

 
th

a
t 

th
e

 
p

ro
b

a
b

il
it

y
 

o
f 

a
n

y
 

p
a

r
t 

b
e
in

g
 

u
n

d
e
r

s
tr

e
n

g
th

 f
r
o

m
 t

h
e
s
e
 c

a
u

s
e
s
 i

s
 e

x
tr

e
m

e
ly

 
re

m
o

te
.

(c
) 

M
in

im
u

m
 

v
a

r
ia

b
il

it
y

 
fa

c
to

rs
 

a
re

 
in

 
§
§
 2

3
.6

2
1
 

th
ro

u
g

h
 

2
3
.6

2
5
. 

O
n

ly
 

th
e

 
h

ig
h

e
s
t 

p
e
rt

in
e
n

t 
v

a
r
ia

b
il

it
y

 f
a

c
to

r
 n

e
e
d

 
b

e
 
c
o

n
s
id

e
re

d
.

§
 2

3
.6

2
1

 
C

a
s
ti

n
g

 f
a

c
to

rs
.

(a
) 
G

e
n

e
r
a

l.
 

T
h

e
 

fa
c
to

rs
, 

te
s
ts

, 
a

n
d

 
in

s
p

e
c
ti

o
n

s
 

s
p

e
c
if

ie
d

 
in

 
p

a
ra

g
ra

p
h

s
 

(b
) 

th
ro

u
g

h
 
(d

) 
o

f 
th

is
 s

e
c
ti

o
n

 m
u

s
t 

b
e
 a

p


p
li

e
d

 
in

 
a

d
d

it
io

n
 

to
 

th
o
s
e
 

n
e
c
e
s
s
a

ry
 

to
 

e
s
ta

b
li

s
h

 
fo

u
n

d
ry

 
q

u
a

li
ty

 
c
o

n
tr

o
l.

 
T

h
e

 
in

s
p

e
c
ti

o
n

s
 
m

u
s
t 

m
e
e
t 

a
p

p
ro

v
e
d

 s
p

e
c
if

i
c
a

ti
o

n
s
. 

P
a

ra
g

ra
p

h
s
 (

c
) 

a
n

d
 
(d

) 
o

f 
th

is
 

s
e
c
ti

o
n

 a
p

p
ly

 t
o

 
a

n
y

 s
tr

u
c
tu

ra
l 

c
a

s
ti

n
g
s
 

e
x

c
e
p

t 
c
a

s
ti

n
g
s
 t

h
a

t 
a

re
 p

re
s
s
u

re
 
te

s
te

d
 

a
s
 p

a
rt

s
 o

f 
h

y
d

ra
u

li
c
 o

r 
o

th
e
r 

fl
u

id
 s

y
s


te
m

s
 a

n
d

 d
o

 n
o

t 
s
u

p
p

o
rt

 s
tr

u
c
tu

ra
l 

lo
a

d
s
.

(b
) 

B
e

a
r

i
n

g
 

s
t
r

e
s

s
e

s
 

a
n

d
 

s
u

r
f
a

c
e

s
. 

T
h

e
 

c
a

s
t
in

g
 

fa
c

t
o

r
s

 
s
p

e
c

if
ie

d
 

in
 

p
a

r
a


g

r
a

p
h

s
 

t
c

) 
a

n
d

 
C

d
) 

o
f 

t
h

is
 s

e
c

t
io

n
—

(1
) 

N
e
e
d

 
n

o
t 

e
x

c
e
e
d

 
1
.2

5
 w

it
h

 r
e
s
p

e
c
t 

to
 

b
e
a

ri
n

g
 

s
tr

e
s
s
e
s
 

re
g
a

rd
le

s
s
 

o
f 

th
e
 

m
e
th

o
d

 
o

f 
in

s
p

e
c
ti

o
n

 
u

s
e
d

; 
a

n
d

(2
) 

N
e
e
d

 
n

o
t 

b
e
 u

s
e
d

 
w

it
h

 
re

s
p

e
c
t 

to
 

th
e

 
b

e
a

ri
n

g
 

s
u

rf
a

c
e
s
 

o
f 

a
 

p
a

r
t 

w
h

o
s
e
 

b
e
a

ri
n

g
 
fa

c
to

r
 
is

 l
a

r
g

e
r
 
th

a
n

 t
h

e
 
a

p
p

li


c
a

b
le

 c
a

s
ti

n
g
 f

a
c
to

r.
(c

) 
C

r
it

ic
a

l 
c
a

s
ti

n
g

s
. 

F
o

r
 
e
a

c
h

 
c
a

s
t

in
g

 
w

h
o

s
e
 

fa
il

u
re

 
w

o
u

ld
 

p
re

c
lu

d
e
 

c
o

n


ti
n

u
e
d

 
s
a

fe
 

fl
ig

h
t 

a
n

d
 

la
n

d
in

g
 

o
f 

th
e

 
a

ir
p

la
n

e
 

o
r 

re
s
u

lt
 

in
 

s
e
ri

o
u

s
 

in
ju

r
y

 
to

 
o
c
c
u

p
a

n
ts

, 
th

e
 f

o
ll

o
w

in
g

 a
p

p
ly

:
(1

) 
E

a
c
h

 c
r
it

ic
a

l 
c
a

s
ti

n
g
 m

u
s
t—

(1
) 

H
a

v
e

 
a

 
c
a

s
ti

n
g
 
fa

c
to

r
 
o

f 
n

o
t 

le
s
s
 

th
a

n
 1

.2
5
; 

a
n

d
(i

i)
 

R
e
c

e
iv

e
 

1
0
0
 

p
e
rc

e
n

t 
in

s
p

e
c
ti

o
n

 
b

y
 

v
is

u
a

l,
 

ra
d

io
g
ra

p
h

ic
, 

a
n

d
 

m
a

g
n

e
ti

c
 

p
a

rt
ic

le
 o

r 
p

e
n

e
tr

a
n

t 
in

s
p

e
c
ti

o
n

 m
e
th

o
d

s
 

o
r
 

a
p

p
ro

v
e
d

 
e
q

u
iv

a
le

n
t 

n
o

n
d

e
s
tr

u
c
ti

v
e
 

in
s
p

e
c
ti

o
n

 m
e
th

o
d

s
.

(2
) 

F
o

r
 

e
a

c
h

 
c

r
it

ic
a

l 
c
a

s
ti

n
g
 

w
it

h
 

a
 

c
a

s
ti

n
g
 

fa
c

to
r
 

le
s
s
 

th
a

n
 

1
.5

0
, 

th
re

e
 

s
a

m
p

le
 c

a
s
ti

n
g
s
 m

u
s
t 

b
e
 s

ta
ti

c
 t

e
s
te

d
 a

n
d

 
s
h

o
w

n
 t

o
 m

e
e
t—

(i
) 

T
h

e
 

s
tr

e
n

g
th

 
re

q
u

ir
e
m

e
n

ts
 

o
f 

§ 
2
3
.3

0
5
 a

t 
a

n
 u

lt
im

a
te

 l
o

a
d

 c
o

rr
e
s
p

o
n

d


in
g

 t
o

 a
 c

a
s
ti

n
g
 f

a
c

to
r
 o

f 
1

.2
5
; 

a
n

d
(i

i)
 

T
h

e
 
d

e
fo

rm
a

ti
o

n
 r

e
q

u
ir

e
m

e
n

ts
 
o

f 
§ 

2
3
.3

0
5
 a

t 
a

 l
o

a
d

 o
f 

1
.1

5
 t

im
e
s
 t

h
e
 l

im
it

 
lo

a
d

.
(3

) 
E

x
a

m
p

le
s
 

o
f 

th
e
s
e
 

c
a

s
ti

n
g
s
 

a
re

 
s
tr

u
c
tu

ra
l 

a
tt

a
c
h

m
e
n

t 
fi

tt
in

g
s
, 

p
a

rt
s
 

o
f 

fl
ig

h
t 

c
o

n
tr

o
l 

s
y
s
te

m
s
, 

c
o

n
tr

o
l 

s
u

rf
a

c
e
 

h
in

g
e
s
 a

n
d

 b
a

la
n

c
e
 w

e
ig

h
t 

a
tt

a
c
h

m
e
n

ts
, 

s
e
a

t,
 b

e
rt

h
, 

s
a

fe
ty

 b
e
lt

, 
a

n
d

 f
u

e
l 

a
n

d
 o

il
 

ta
n

k
 

s
u

p
p

o
rt

s
 

a
n

d
 

a
tt

a
c
h

m
e
n

ts
^

 
a

n
d

 
c
a

b
in

 p
re

s
s
u

re
 v

a
lv

e
s
.

(d
) 

N
o

n
c
r
it

ic
a

l 
c
a

s
ti

n
g

s
. 

F
o

r
 

e
a

c
h

 
c
a

s
ti

n
g
 

o
th

e
r 

th
a

n
 

th
o

s
e
 

s
p

e
c
if

ie
d

 
in

 
p

a
ra

g
ra

p
h

 (
c

) 
o

f 
th

is
 s

e
c
ti

o
n

, 
th

e
 f

o
ll

o
w


in

g
 a

p
p

ly
:

(1
) 

E
x

c
e
p

t 
a

s
 

p
ro

v
id

e
d

 
in

 
s
u

b
p

a
ra


g
ra

p
h

s
 

(2
) 

a
n

d
 

(3
) 

o
f 

th
is

 
p

a
ra

g
ra

p
h

, 
th

e
 

c
a

s
ti

n
g
 

fa
c
to

rs
 

a
n

d
 

c
o

rr
e
s
p

o
n

d
in

g
 

in
s
p

e
c
ti

o
n

s
 

m
u

s
t 

m
e
e
t 

th
e

 
fo

ll
o

w
in

g
 

ta
b

le
:

C
a

s
t
i
n

g
 f

a
c

t
o

r

2
.0

 
o

r 
m

o
re

__
_

_
L

e
s
s
 

t
h

a
n

 
2

.0
 

b
u

t
 

m
o

r
e

 

th
a

n
 1

.5
.

1
.2

5
 

t
h

r
o

u
g

h
 

1
.5

0
.

I
n

s
p

e
c

t
i
o

n

1
0
0
 p

e
r 

e
e

n
t 

v
is

u
a

l.
1
0
0
 

p
e

rc
e

n
t 

v
is

u
a

l,
 

a
n

d
 

m
a

g
n

e
ti

c
 p

a
rt

ic
le

 o
r 

p
e

n


e
tr

a
n

t 
o

r 
e

q
u

iv
a

le
n

t
 

n
o

n
d

e
s
tr

u
c

ti
v

e
 I

n
s
p

e
c

ti
o

n
 

m
e

th
o

d
s
.

1
0
0
 

p
e

rc
e

n
t 

v
is

u
a

l,
 

m
a

g


n
e

ti
c

 
p

a
rt

ic
le

 
o

r 
p

e
n

e


tr
a
n

t,
 

a
n

d
 

ra
d

io
g
ra

p
h

ic
, 

o
r 

a
p

p
ro

v
e
d

 
e
q

u
iv

a
le

n
t 

n
o

n
d

e
s
tr

u
c
ti

v
e
 i

n
sp

e
c
ti

o
n

 
m

e
t
h

o
d
s
.
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E
ei

H
T

(
2

)
 

T
h

e
 

p
e

r
c
e

n
t
a

g
e

 
o

f
 

c
M

H
i
5

1
s

i
n

-
c

o
n

o
e

i
l

l
f

a
t

i
M

i
w

!
e

r
^

M
i

3
n

a
m

^
s

i
?

S
s

e
^

^
^

5
S

l
^

T
«

i

a
b

o
v

e
 

t
h

e
 

fa
t
ig

u
e

 
li

m
it

 
a

r
e

 
li

k
e

ly
 

t
o

 
o

c
c

u
r
 i

n
 n

o
r
m

a
l 

s
e

rv
ic

e
.

s
p

e
c

 t
e

d
 

b
y

 
n

o
n

v
is

u
a

l 
m

e
t
h

o
d

s
 

m
a

y
 

b
e

 
r
e

d
u

c
e

d
 
b

e
lo

w
 t

h
a

t 
s
p

e
c

if
ie

d
 i

n
 s

u
b

p
a

r
a


g
ra

p
h

 
(1

) 
o

f
 

t
h

is
 

p
a

r
a

g
r
a

p
h

 
w

h
e
n

 
a

n
 

a
p

p
ro

v
e
d

 
q

u
a

li
ty

 
c
o

n
tr

o
l 

p
ro

c
e
d

u
re

 
is

 

e
s
ta

b
li

s
h

e
d

.
(3

) 
F

o
r
 c

a
s
ti

n
g
s
 p

ro
c
u

re
d

 t
o

 a
 s

p
e
c
if

i
c
a

ti
o

n
 

th
a

t 
g
u

a
ra

n
te

e
s
 

th
e
 

m
e
c
h

a
n

ic
a

l 
p

ro
p

e
rt

ie
s
 o

f 
th

e
 m

a
te

ri
a

l 
in

 t
h

e
 c

a
s
ti

n
g
 

a
n

d
 p

ro
v
id

e
s
 f

o
r
 d

e
m

o
n

s
tr

a
ti

o
n

 o
f 

th
e
s
e
 

p
ro

p
e
rt

ie
s
 

b
y
 

te
s
t 

o
f 

c
o
u

p
o
n

s
 

c
u

t 
fr

o
m

 
th

e
 c

a
s
ti

n
g
s
 o

n
 a

 s
a

m
p

li
n

g
 
b

a
s
is

—
(i

) 
A

 
c
a

s
ti

n
g
 

fa
c

to
r
 

o
f 

1
.0

 
m

a
y

 
b

e
 

u
s
e
d

; 
a

n
d

(i
i)

 
T

h
e

 c
a

s
ti

n
g
s
 m

u
s
t 

b
e
 i

n
s
p

e
c
te

d
 a

s
 

p
ro

v
id

e
d

 
in

 
s
u

b
p

a
ra

g
ra

p
h

 
(1

) 
o

f 
th

is
 

p
a

ra
g

ra
p

h
 

fo
r
 

c
a

s
ti

n
g
 

fa
c
to

rs
 

o
f 

“
1
.2

5
 

th
ro

u
g

h
 

1
.5

0
“
 

a
n

d
 

te
s
te

d
 

u
n

d
e
r 

p
a

ra


g
ra

p
h

 (
c

) 
(2

) 
o

f 
th

is
 s

e
c
ti

o
n

.

§
 2

3
.6

2
3

 
B

e
a

ri
n

g
 f

a
c

to
rs

.

(a
) 

E
x

c
e
p

t 
a
s
 
p

ro
v
id

e
d

 
in

 
p

a
ra

g
ra

p
h

(b
),

 
th

e
 

fa
c

to
r
 

o
f 

s
a

fe
ty

 
in

 
b

e
a

ri
n

g
s
 

a
t 

b
o

lt
e
d

 
o

r 
p

in
n

e
d

 
jo

in
ts

 
m

u
s
t 

b
e
 
in


c
re

a
s
e
d

 t
o

 p
r
o

v
id

e
 f

o
r
—

(1
) 

R
e

la
ti

v
e

 m
o

ti
o

n
 i

n
 o

p
e
ra

ti
o

n
; 

a
n

d
(2

) 
J

o
in

ts
, 

w
it

h
 

c
le

a
ra

n
c
e
 

(f
r
e

e
 

fi
t
),

 
s
u

b
je

c
t 

to
 
p

o
u

n
d

in
g
 

o
r 

v
ib

ra
ti

o
n

.
(b

) 
N

o
 b

e
a

ri
n

g
 f

a
c

to
r
 n

e
e
d

 b
e
 a

p
p

li
e
d

 
if

 o
th

e
r 

s
p

e
c
ia

l 
fa

c
to

rs
 a

p
p

ly
.

§
 2

3
.6

2
5

 
F

it
ti

n
g

 f
a

c
to

rs
. 

V

F
o

r
 

e
a

c
h

 
fi

tt
in

g
 

(a
 
p

a
r
t 

o
r 

te
rm

in
a

l 
u

s
e
d

 
to

 
jo

in
 

o
n

e
 

s
tr

u
c
tu

ra
l 

m
e
m

b
e
r 

to
 

a
n

o
th

e
r
),

 
th

e
 
fo

ll
o

w
in

g
 
a

p
p

ly
:

(a
) 

F
o

r
 

e
a

c
h

 
fi

tt
in

g
 

w
h

o
s
e
 

s
tr

e
n

g
th

 
is

 n
o

t 
p

r
o

v
e
n

 b
y
 l

im
it

 a
n

d
 u

lt
im

a
te

 l
o

a
d

 
te

s
ts

 
in

 
w

h
ic

h
 

a
c
tu

a
l 

s
tr

e
s
s
 

c
o

n
d

it
io

n
s
 

a
re

 
s
im

u
la

te
d

 
in

 
th

e
 

fi
tt

in
g

 
a

n
d

 
s
u

r
ro

u
n

d
in

g
 

s
tr

u
c
tu

re
s
, 

a
 

fi
tt

in
g

 
fa

c
to

r
 

o
f 

a
t 

le
a

s
t 

1
.1

5
 m

u
s
t 

b
e
 a

p
p

li
e
d

 t
o

 e
a

c
h

 p
a

rt
 

o
f—

(1
) 

H
ie

 f
it

ti
n

g
;

(2
) 

T
h

e
 m

e
a

n
s
 o

f 
a

tt
a

c
h

m
e
n

t;
 
a

n
d

(3
) 

T
h

e
 
b

e
a

ri
n

g
 
o

n
 
th

e
 
jo

in
e

d
 
m

e
m


b

e
rs

.
(b

) 
N

o
 f

it
ti

n
g

 f
a

c
to

r
 n

e
e
d

 b
e
 u

s
e
d

 f
o

r
 

jo
in

t 
d

e
s
ig

n
s
 

b
a

s
e
d

 
o

n
 

c
o

m
p

re
h

e
n

s
iv

e
 

te
s
t 

d
a

ta
 

(s
u

c
h

 
a
s
 
c
o

n
ti

n
u

o
u

s
 
jo

in
ts

 
in

 
m

e
ta

l 
p

la
ti

n
g

, 
w

e
ld

e
d

 
jo

in
ts

, 
a

n
d

 
s
c
a

rf
 

jo
in

ts
 i

n
 w

o
o

d
).

(c
) 

F
o

r
 e

a
c
h

 i
n

te
g

ra
l 

fi
tt

in
g

, 
th

e
 p

a
r
t 

m
u

s
t 

b
e
 

tr
e
a

te
d

 
a

s
 

a
 

fi
tt

in
g

 
u

p
 

to
 

th
e
 

p
o

in
t 

a
t 

w
h

ic
h

 
th

e
 

s
e
c
ti

o
n

 
p

ro
p

e
rt

ie
s
 

b
e
c
o

m
e
 t

y
p

ic
a

l 
o

f 
th

e
 m

e
m

b
e
r.

§
 2

3
.6

2
7

 
F

a
ti

g
u

e
 s

tr
e
n

g
th

.

T
h

e
 s

tr
u

c
tu

re
 m

u
s
t 

b
e
 d

e
s
ig

n
e
d

, 
a

s
 f

a
r
 

a
s

 
p

ra
c
ti

c
a

b
le

, 
to

 
a

v
o

id
 
p

o
in

ts
 
o

f 
s
tr

e
s
s

§
 2

3
.6

2
9

 
F

lu
tt

e
r.

(a
) 

E
a

c
h

 
p

a
r
t 

o
f 

th
e
 

a
ir

p
la

n
e
 

m
u

s
t 

b
e
 f

r
e

e
 f

r
o

m
 f

lu
tt

e
r 

u
n

d
e
r 

e
a

c
h

 a
p

p
ro

p
ri


a

te
 s

p
e
e
d

 
a

n
d

 
p

o
w

e
r 

c
o

n
d

it
io

n
 
u

p
 
to

 
a

t 
le

a
s
t 

th
e
 
m

in
im

u
m

 
v
a

lu
e
 
o

f 
V

D
 
a

ll
o

w
e
d

 

in
 §

 2
3
.3

3
5
. 

In
 a

d
d

it
io

n
—

(1
) 

T
h

e
 
w

in
g
s
, 

ta
il

, 
a

n
d

 
c
o

n
tr

o
l 

s
u

r
fa

c
e
s
 

m
u

s
t 

b
e
 

fr
e

e
 

fr
o

m
 

fl
u

tt
e
r,

 
a

ir
fo

il
 

d
iv

e
rg

e
n

c
e
, 

a
n

d
 

c
o

n
tr

o
l 

re
v
e
rs

a
l 

fr
o

m
 

la
c
k

 o
f 

r
ig

id
it

y
 
fo

r
 a

n
y
 c

o
n

d
it

io
n

 
o

f 
o

p


e
ra

ti
o

n
 

w
it

h
in

 
th

e
 

li
m

it
 

V
-n

 
e
n

v
e
lo

p
e
;

(2
) 

A
d

e
q

u
a

te
 

w
in

g
 

to
rs

io
n

a
l 

r
ig

id
it

y
 

m
u

s
t 

b
e
 s

h
o

w
n

 b
y
 t

e
s
ts

 o
r 

o
th

e
r 

a
p

p
ro

v
e
d

 
m

e
th

o
d

s
;

(3
) 

T
h

e
 m

a
s
s
 b

a
la

n
c
e
 o

f 
s
u

rf
a

c
e
s
 m

u
s
t 

b
e
 d

e
s
ig

n
e
d

 t
o

 p
re

v
e
n

t 
fl

u
tt

e
r;

 
a

n
d

(4
) 

T
h

e
 

n
a

tu
ra

l 
fr

e
q

u
e
n

c
ie

s
 

o
f 

m
a

in
 

s
tr

u
c
tu

ra
l 

c
o

m
p

o
n

e
n

ts
 

m
u

s
t 

b
e
 

d
e
te

r
m

in
e
d

 
b

y
 

v
ib

ra
ti

o
n

 
te

s
ts

 
o

r 
o

th
e
r 

a
p


p

ro
v
e
d

 
m

e
th

o
d

s
.

(b
) 

F
li

g
h

t 
fl

u
tt

e
r 

te
s
ts

 a
re

 
a

c
c
e
p

ta
b

le
 

a
s
 p

r
o

o
f 

o
f 

fr
e
e
d

o
m

 f
r
o

m
 f

lu
tt

e
r 

if
 
it

 
is

 
s
h

o
w

n
 

b
y

 
th

e
s
e
 

te
s
ts

 
th

a
t 

p
ro

p
e
r 

a
n

d
 

a
d

e
q

u
a

te
 a

tt
e
m

p
ts

 t
o

 i
n

d
u

c
e
 f

lu
tt

e
r 

h
a

v
e
 

b
e
e
n

 m
a

d
e
 w

it
h

in
 t

h
e
 s

p
e
e
d

 r
a

n
g

e
 u

p
 t

o
 

V
D

, 
a

n
d

 
th

a
t 

th
e

 
v

ib
ra

to
ry

 
re

s
p

o
n

s
e
 

o
f 

th
e

 
s
tr

u
c
tu

re
 

d
u

ri
n

g
 

th
e

 
te

s
t 

in
d

ic
a

te
s
 

fr
e
e
d

o
m

 
fr

o
m

 
fl

u
tt

e
r.

(c
) 

C
o

m
p

li
a

n
c
e
 
w

it
h

 
th

e
 
r
ig

id
it

y
 
a

n
d

 
m

a
s
s
 

b
a

la
n

c
e
 

c
r
it

e
ri

a
 

(p
a

g
e
s
 

4
-1

2
) 

in
 

A
ir

 
F

ra
m

e
 

a
n

d
 

E
q

u
ip

m
e
n

t 
E

n
g
in

e
e
ri

n
g
 

R
e

p
o

r
t 

N
o

. 
4
5
 
(a

s
 c

o
rr

e
c
te

d
) 

“
S

im
p

li
fi

e
d

 
F

lu
tt

e
r 

P
re

v
e
n

ti
o

n
 

C
r
it

e
ri

a
”
 

(p
u

b
li

s
h

e
d

 
b

y
 
th

e
 
F

e
d

e
ra

l 
A

v
ia

ti
o

n
 
A

g
e

n
c

y
) 

is
 
a

c


c
e
p

ta
b

le
 a

s
 p

r
o

o
f 

o
f 

fr
e
e
d

o
m

 f
r
o

m
 f

lu
tt

e
r 

if
—
(1

) 
T

h
e

 w
in

g
 a

n
d

 a
il

e
ro

n
 f

lu
tt

e
r 

p
re


v
e
n

ti
o

n
 
c
ri

te
ri

a
, 

a
s
 

re
p

re
s
e
n

te
d

 
b

y
 

th
e
 

w
in

g
 t

o
rs

io
n

a
l 

s
ti

ff
n

e
s
s
 a

n
d

 
a

il
e
ro

n
 b

a
l

a
n

c
e
 

c
r
it

e
ri

a
, 

a
re

 
li

m
it

e
d

 
to

 
a

ir
p

la
n

e
s
 

w
it

h
o

u
t 

la
rg

e
 m

a
s
s
 c

o
n

c
e
n

tr
a

ti
o

n
s
 
(s

u
c
h

 

a
s
 e

n
g
in

e
s
, 

fl
o

a
ts

, 
o

r
 f

u
e
l 

ta
n

k
s
 i

n
 o

u
te

r 
w

in
g

 p
a

n
e
ls

) 
a

lo
n

g
 
th

e
 w

in
g

 s
p

a
n

; 
a

n
d

(2
) 

T
h

e
 
e
le

v
a

to
r 

a
n

d
 
ru

d
d

e
r 

b
a

la
n

c
e
 

c
r
it

e
ri

a
 

a
re

 
u

s
e
d

 
o

n
ly

 
fo

r
 

ta
il

 
s
u

rf
a

c
e
 

c
o

n
fi

g
u

ra
ti

o
n

s
 

th
a

t 
h

a
v
e
 

fi
x

e
d

-f
in

 
a

n
d

 
fi

x
e
d

-s
ta

b
il

iz
e
r 

s
u

rf
a

c
e
s
.

W
i
n
g
s

§
 2

3
.6

4
1

 
P

r
o

o
f 

o
f 

s
tr

e
n

g
th

.

T
h

e
 

s
tr

e
n

g
th

 
o

f 
s
tr

e
s
s
e
d

-s
k

in
 

w
in

g
s
 

m
u

s
t 

b
e
 p

ro
v
e
n

 b
y
 l

o
a

d
 t

e
s
ts

 o
r 

b
y
 c

o
m


b

in
e
d

 s
tr

u
c
tu

ra
l 

a
n

a
ly

s
is

 
a

n
d

 l
o

a
d

 t
e
s
ts

.

C
a
) 

R
ib

 t
e
s
ts

 m
u

s
t 

s
im

u
la

te
 t

h
e

 c
o

n
d

i
ti

o
n

s
 i

n
 t

h
e

 a
ir

p
la

n
e

 w
it

h
 r

e
s
p

e
c

t 
to

—
(1

) 
T

o
rs

io
n

a
l 

ri
g

id
it

y
 o

f 
s
p

a
rs

;
(2

) 
F

ix
it

y
 c

o
n

d
it

io
n

s
;

(3
) 

L
a

te
r
a

l 
s
u

p
p

o
rt

s
; 

a
n

d
(4

) 
A

tt
a

c
h

m
e

n
t 

to
 s

p
a
rs

.
(b

) 
T

h
e

 
e
ff

e
c
ts

 
o

f 
a

il
e
ro

n
s
 

a
n

d
 

h
ig

h
 

li
ft

 
d

e
v
ic

e
s
 
m

u
s
t 

b
e
 

a
c
c
o

u
n

te
d

 
fo

r.

C
o
n
t
r
o
l
 
S
u
r
f
a

c
e

s
 

§
 2

3
.6

5
1

 
P

r
o

o
f 

o
f 

s
tr

e
n

g
th

.

(a
) 

L
im

it
 l

o
a

d
 t

e
s
ts

 o
f 

c
o

n
tr

o
l 

s
u

rf
a

c
e
s
 

a
re

 
re

q
u

ir
e
d

. 
T

h
e
s
e
 
te

s
ts

 
m

u
s
t 

in
c
lu

d
e
 

th
e
 h

o
rn

 o
r 

fi
tt

in
g

 t
o

 w
h

ic
h

 t
h

e
 c

o
n

tr
o

l 
s
y
s
te

m
 i
s
 a

tt
a

c
h

e
d

.
(b

) 
In

 
s
tr

u
c
tu

ra
l 

a
n

a
ly

s
e
s
, 

ri
g

g
in

g
 

lo
a

d
s
 

d
u

e
 
to

 
w

ir
e
 

b
ra

c
in

g
 

m
u

s
t 

b
e
 
a

c


c
o

u
n

te
d

 f
o

r
 i

n
 a

 r
a

ti
o

n
a

l 
o

r 
c
o

n
s
e
rv

a
ti

v
e
 

m
a

n
n

e
r.

§
 2

3
.6

5
5

 
In

s
ta

ll
a

ti
o

n
.

(a
) 

M
o

v
a

b
le

 t
a

il
 s

u
rf

a
c
e
s
 m

u
s
t 

b
e
 i

n


s
ta

ll
e
d

 
s
o
 
th

a
t 

th
e
re

 
is

 
n

o
 
in

te
rf

e
re

n
c
e
 

b
e
tw

e
e
n

 
a

n
y
 

s
u

rf
a

c
e
s
 

o
r 

th
e

ir
 

b
ra

c
in

g
 

w
h

e
n

 o
n

e
 s

u
rf

a
c
e
 
is

 
h

e
ld

 i
n

 i
ts

 
e
x

tr
e
m

e
 

p
o

s
it

io
n

 
a

n
d

 
th

e
 

o
th

e
rs

 
a

re
 

o
p

e
ra

te
d

 
th

ro
u

g
h

 t
h

e
ir

 f
u

ll
 
a

n
g

u
la

r 
m

o
v
e
m

e
n

t.
(b

) 
If

 a
n

 a
d

ju
s
ta

b
le

 s
ta

b
il

iz
e
r 

is
 u

s
e
d

, 
it

 
m

u
s
t 

h
a

v
e
 

s
to

p
s
 

th
a

t 
w

il
l 

li
m

it
 

it
s
 

ra
n

g
e
d

 t
ra

v
e
l 

to
 t

h
a

t 
a

ll
o

w
in

g
 s

a
fe

 f
li

g
h

t 

a
n

d
 l
a

n
d

in
g

.

§
 2

3
.6

5
7

 
H

in
g

e
s
.

(a
) 

C
o

n
tr

o
l 

s
u

rf
a

c
e
 h

in
g
e
s
, 

e
x

c
e
p

t 
b

a
ll

 
a

n
d

 
ro

ll
e

r 
b

e
a

ri
n

g
 

h
in

g
e
s
, 

m
u

s
t 

h
a

v
e
 

a
 

fa
c

to
r
 

o
f 

s
a

fe
ty

 
o

f 
n

o
t 

le
s
s
 

th
a

n
 

6
.6

7
 

w
it

h
 

re
s
p

e
c
t 

to
 

th
e
 

u
lt

im
a

te
 

b
e
a

ri
n

g
 

s
tr

e
n

g
th

 o
f 

th
e
 
s
o

ft
e
s
t 

m
a

te
ri

a
l 

u
s
e
d

 
a
s
 

a
 
b

e
a

ri
n

g
.

(b
) 

F
o

r
 
b

a
ll

 
o

r 
r
o

ll
e

r 
b

e
a

ri
n

g
 h

in
g
e
s
, 

th
e
 
a

p
p

ro
v
e
d

 r
a

ti
n

g
 
o

f 
th

e
 b

e
a

ri
n

g
 m

a
y
 

n
o

t 
b

e
 
e
x

c
e
e
d

e
d

.
(c

) 
H

in
g
e
s
 m

u
s
t 

h
a

v
e
 e

n
o

u
g
h

 s
tr

e
n

g
th

 

a
n

d
 

r
ig

id
it

y
 

fo
r
 

lo
a

d
s
 

p
a

ra
ll

e
l 

to
 

th
e
 

h
in

g
e
 l

in
e
.

§
 2

3
.6

5
9

 
M

a
s
s
 b

a
la

n
c

e
.

T
h

e
 
s
u

p
p

o
rt

in
g
 
s
tr

u
c
tu

re
 
a

n
d

 t
h

e
 
a

t
ta

c
h

m
e
n

t 
o

f 
c
o

n
c
e
n

tr
a

te
d

 m
a

s
s
 
b

a
la

n
c
e
 

w
e
ig

h
ts

 
u

s
e
d

 
o

n
 

c
o

n
tr

o
l 

s
u

rf
a

c
e
s
 

m
u

s
t 

b
e
 d

e
s
ig

n
e
d

 f
o

r
—

(a
) 

2
4

g
 

n
o

rm
a

l 
to

 
th

e
 

p
la

n
e
 

o
f 

th
e
 

c
o

n
tr

o
l 

s
u

rf
a

c
e
;

(b
) 

12
fir

 f
o

r
e

 a
n

d
 a

ft
; 

a
n

d
(c

) 
12

gr
 p

a
ra

ll
e
l 

to
 t

h
e
 h

in
g

e
 l

in
e
.

§
 2

3
.6

7
1

 
G

e
n

e
r
a

l.

(a
) 

E
a

c
h

 
c

o
n

t
r
o

l 
m

u
s

t
 
o

p
e

r
a

t
e

 e
a

s
il

y
, 

s
m

o
o

t
h

ly
, 

a
n

d
 p

o
s
it

iv
e

ly
 e

n
o

u
g

h
 t

o
 a

ll
o

w
 

p
r
o

p
e

r
 

p
e

r
fo

r
m

a
n

c
e

 
o

f 
it

s
 

fu
n

c
t
io

n
s
.

(b
) 

C
o

n
tr

o
ls

 
m

u
s
t 

b
e
 

a
rr

a
n

g
e
d

 
a

n
d

 
id

e
n

ti
fi

e
d

 
to

 
p

ro
v
id

e
 
fo

r
 
c
o

n
v
e
n

ie
n

c
e
 
in

 
o

p
e
ra

ti
o

n
 a

n
d

 
to

 p
re

v
e
n

t 
th

e
 
p

o
s
s
ib

il
it

y
 

o
f 

c
o

n
fu

s
io

n
 

a
n

d
 

s
u

b
s
e
q

u
e
n

t 
in

a
d

v
e
rt


e
n

t 
o

p
e
ra

ti
o

n
.

§
 2

3
.6

7
3

 
P

ri
m

a
ry

 f
li

g
h

t 
c
o

n
tr

o
ls

.

(a
) 

P
r
im

a
r
y

 
fl

ig
h

t 
c
o

n
tr

o
ls

 
a

re
 
th

o
s
e
 

u
s
e
d

 b
y
 t

h
e
 p

il
o

t 
fo

r
 t

h
e
 i

m
m

e
d

ia
te

 c
o

n


tr
o

l 
o

f 
p

it
c
h

, 
ro

ll
, 

a
n

d
 y

a
w

.
(b

) 
T

h
e

 
d

e
s
ig

n
 

o
f 

tw
o

-c
o

n
tr

o
l 

a
ir


p

la
n

e
s
 
m

u
s
t 

m
in

im
iz

e
 

th
e
 

li
k

e
li

h
o

o
d

 
o

f 
c
o

m
p

le
te

 
lo

s
s
 

o
f 

la
te

r
a

l 
o

r 
d

ir
e
c
ti

o
n

a
l 

c
o

n
tr

o
l 

in
 

th
e
 

e
v
e
n

t 
o

f 
fa

il
u

re
 

o
f 

a
n

y
 

c
o

n
n

e
c
ti

n
g
 

o
r 

tr
a

n
s
m

it
ti

n
g

 
e
le

m
e
n

t 
in

 
th

e
 c

o
n

tr
o

l 
s
y
s
te

m
. 

,

§
 2

3
.6

7
5

 
S

to
p

s
.

(a
) 

E
a

c
h

 
c
o

n
tr

o
l 

s
y
s
te

m
 

m
u

s
t 

h
a

v
e
 

s
to

p
s
 
th

a
t 

p
o

s
it

iv
e
ly

 
li

m
it

 
th

e
 
ra

n
g

e
 
o

f 
m

o
ti

o
n

 o
f 

th
e
 p

il
o

t’
s 

c
o

n
tr

o
ls

.
(b

) 
E

a
c
h

 
s
to

p
 
m

u
s
t 

b
e
 

s
o
 
lo

c
a

te
d

 
in

 
th

e
 

s
y
s
te

m
 

th
a

t 
th

e
 

ra
n

g
e
 

o
f 

tr
a

v
e
l 

o
f 

it
s
 

c
o

n
tr

o
l 

is
 

n
o

t 
a

p
p

re
c
ia

b
ly

 
a

ff
e
c
te

d
 

b
y
— (1

) 
W

e
a

r
;

(2
) 

S
la

c
k

n
e
s
s
; 

o
r

(3
) 

T
a

k
e
u

p
 a

d
ju

s
tm

e
n

ts
.

(c
) 

E
a

c
h

 
s
to

p
 

m
u

s
t 

b
e
 

a
b

le
 

to
 
w

it
h


s
ta

n
d

 t
h

e
 l

o
a

d
s
 c

o
rr

e
s
p

o
n

d
in

g
 t

o
 t

h
e
 d

e


s
ig

n
 c

o
n

d
it

io
n

s
 f

o
r
 t

h
e
 s

y
s
te

m
.

§
 2

3
.6

7
7

 
T

ri
m

 s
y

st
e
m

s
.

(a
) 

P
r
o

p
e

r 
p

re
c
a

u
ti

o
n

s
 m

u
s
t 

b
e
 t

a
k

e
n

 
to

 
p

re
v
e
n

t 
in

a
d

v
e
rt

e
n

t,
 

im
p

ro
p

e
r,

 
o

r 
a

b
ru

p
t 

tr
im

 t
a

b
 o

p
e
ra

ti
o

n
. 

T
h

e
re

 m
u

s
t 

b
e
 m

e
a

n
s
 n

e
a

r 
th

e
 
tr

im
 c

o
n

tr
o

l 
to

 i
n

d
i

c
a

te
 

to
 

th
e
 

p
il

o
t 

th
e
 

d
ir

e
c
ti

o
n

 
o

f 
tr

im
 

c
o

n
tr

o
l 

m
o

v
e
m

e
n

t 
re

la
ti

v
e
 

to
 

a
ir

p
la

n
e
 

m
o

ti
o

n
. 

In
 

a
d

d
it

io
n

, 
th

e
re

 
m

u
s
t 

b
e
 

m
e
a

n
s
 t

o
 
in

d
ic

a
te

 t
o

 t
h

e
 
p

il
o

t 
th

e
 
p

o
s
i

ti
o

n
 
o

f 
th

e
 
tr

im
 
d

e
v
ic

e
 

w
it

h
 
re

s
p

e
c
t 

to
 

th
e

 
ra

n
g
e
 

o
f 

a
d

ju
s
tm

e
n

t.
 

T
h

is
 

m
e
a

n
s
 

m
u

s
t 

b
e
 v

is
ib

le
 t

o
 
th

e
 p

il
o

t 
a

n
d

 m
u

s
t 

b
e
 

lo
c
a

te
d

 
a

n
d

 
d

e
s
ig

n
e
d

 
to

 
p

re
v
e
n

t 
c
o

n
fu



s
io

n
.

(b
) 

T
r
im

m
in

g
 

d
e
v
ic

e
s
 

m
u

s
t 

b
e
 

d
e


s
ig

n
e
d

 s
o
 t

h
a

t,
 w

h
e
n

 a
n

y
 o

n
e
 c

o
n

n
e
c
ti

n
g
 

o
r 

tr
a

n
s
m

it
ti

n
g

 
e
le

m
e
n

t 
in

 
th

e
 
p

ri
m

a
ry

 
fl

ig
h

t 
c
o

n
tr

o
l 

s
y
s
te

m
 f

a
il

s
, 

n
o

rm
a

l 
tr

im


m
in

g
 o

p
e
ra

ti
o

n
 m

a
y
 b

e
 c

o
n

ti
n

u
e
d

 w
it

h
—

(1
) 

F
o

r
 

s
in

g
le

-e
n

g
in

e
 

a
ir

p
la

n
e
s
, 

th
e
 

lo
n

g
it

u
d

in
a

l 
tr

im
m

in
g

 
d

e
v
ic

e
s
; 

o
r
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(2
) 

F
o

r
 

m
u

lt
ie

n
g
in

e
 

a
ir

p
la

n
e
s
, 

th
e
 

lo
n

g
it

u
d

in
a

l 
a

n
d

 
d

ir
e
c
ti

o
n

a
l 

tr
im

m
in

g
 

d
e
v
ic

e
s
.

(c
) 

T
a

b
 
c
o

n
tr

o
ls

 
m

u
s
t 

b
e
 
ir

re
v
e
rs

ib
le

 
u

n
le

s
s
 t

h
e
 
ta

b
 
is

 
p

ro
p

e
rl

y
 
b

a
la

n
c
e
d

 
a

n
d

 
h

a
s
 

n
o

 
u

n
s
a

fe
 

fl
u

tt
e
r 

c
h

a
ra

c
te

ri
s
ti

c
s
. 

Ir
re

v
e
rs

ib
le

 t
a

b
 
s
y
s
te

m
s
 m

u
s
t 

h
a

v
e
 a

d
e


q
u

a
te

 r
ig

id
it

y
 a

n
d

 r
e

li
a

b
il

it
y

 i
n

 t
h

e
 p

o
r

ti
o

n
 
o

f 
th

e
 
s
y
s
te

m
 
fr

o
m

 
th

e
 
ta

b
 

to
 
th

e
 

a
tt

a
c
h

m
e
n

t 
o

f 
th

e
 i

rr
e
v
e
r
s
ib

le
 u

n
it

 t
o

 t
h

e
 

a
ir

p
la

n
e
 
s
tr

u
c
tu

re
. 

■

§
 2

3
.6
7

9
 

C
o

n
tr

o
l 

s
y

st
e
m

 l
o

c
k

s
.

I
f 

th
e

re
 i

s
 a

 d
e
v
ic

e
 t

o
 l

o
c
k

 t
h

e
 c

o
n

tr
o

l 
s
y
s
te

m
 

o
n

 
th

e
 

g
ro

u
n

d
 

o
r 

w
a

te
r,

 
th

e
re

 
m

u
s
t 

b
e
 m

e
a

n
s
 t

o
—

(a
) 

G
iv

e
 u

n
m

is
ta

k
a

b
le

 w
a

rn
in

g
 t

o
 t

h
e
 

p
il

o
t 

w
h

e
n

 t
h

e
 l

o
c
k

 i
s
 e

n
g
a

g
e
d

; 
a

n
d

(b
) 

P
r
e

v
e

n
t 

th
e
 l

o
c
k

 f
r
o

m
 e

n
g

a
g

in
g

 i
n

 
fl

ig
h

t.

§
 2

3
.6

8
1

 
L

im
it

 l
o

a
d

 s
ta

ti
c
 t

e
st

s.

(a
) 

C
o

m
p

li
a

n
c
e
 

w
it

h
 

th
e

 
li

m
it

 
lo

a
d

 
re

q
u

ir
e
m

e
n

ts
 o

f 
th

is
 p

a
r
t 

n
fi
u

st
 b

e
 s

h
o
w

n
 

b
y
 t

e
s
ts

 i
n

 w
h

ic
h

—
(1

) 
T

h
e

 d
ir

e
c
ti

o
n

 o
f 

th
e
 t

e
s
t 

lo
a

d
s
 p

r
o


d

u
c
e
s
 

th
e
 

m
o

s
t 

s
e
v
e
re

 
lo

a
d

in
g

 
in

 
th

e
 

c
o

n
tr

o
l 

s
y
s
te

m
; 

a
n

d
(2

) 
E

a
c
h

 
fi

tt
in

g
, 

p
u

ll
e
y
, 

a
n

d
 

b
ra

c
k

e
t 

u
s
e
d

 i
n

 a
tt

a
c
h

in
g

 t
h

e
 s

y
s
te

m
 t

o
 t

h
e

 m
a

in
 

s
tr

u
c
tu

re
 i
s
 i
n

c
lu

d
e
d

;
(b

) 
C

o
m

p
li

a
n

c
e
 

m
u

s
t 

b
e
 

s
h

o
w

n
 

(b
y

 
a

n
a

ly
s
e
s
 

o
r 

in
d

iv
id

u
a

l 
lo

a
d

 
te

s
ts

) 
w

it
h

 
th

e
 s

p
e
c
ia

l 
fa

c
to

r
 r

e
q

u
ir

e
m

e
n

ts
 f

o
r
 c

o
n


tr

o
l 

s
y
s
te

m
 

jo
in

ts
 

s
u

b
je

c
t 

to
 

a
n

g
u

la
r 

m
o

ti
o

n
.

§
 2

3
.6

8
3

 
O

p
e

ra
ti

o
n

 {
te

st
s.

(a
) 

It
 

m
u

s
t 

b
e
 

s
h

o
w

n
 

b
y
 

o
p

e
ra

ti
o

n
 

te
s
ts

 
th

a
t,

 
w

h
e
n

 
th

e
 
c
o

n
tr

o
ls

 
a

re
 

o
p

e
r

a
te

d
 

fr
o

m
 

th
e
 

p
il

o
t 

c
o

m
p

a
rt

m
e
n

t 
w

it
h

 
th

e
 s

y
s
te

m
 l

o
a

d
e
d

 a
s
 p

re
s
c
ri

b
e
d

 i
n

 p
a

r
a


g

ra
p

h
 

(b
) 

o
f 

th
is

 
s
e
c
ti

o
n

, 
th

e
 

s
y
s
te

m
 

is
 f

r
e

e
 
fr

o
m

—
(1

) 
J

a
m

m
in

g
;

(2
) 

E
x

c
e
s
s
iv

e
 f

r
ic

ti
o

n
; 

a
n

d
(3

) 
E

x
c
e
s
s
iv

e
 

d
e
fl

e
c
ti

o
n

.
(b

) 
T

h
e

 p
re

s
c
ri

b
e
d

 t
e
s
t 

lo
a

d
s
 a

re
—

(1
) 

F
o

r
 t

h
e
 
e
n

ti
re

 
s
y
s
te

m
, 

lo
a

d
s
 
c

o
r


re
s
p

o
n

d
in

g
 
to

 
th

e
 
li

m
it

 
a

ir
lo

a
d

s
 
o

n
 
th

e
 

a
p

p
ro

p
ri

a
te

 s
u

rf
a

c
e
; 

a
n

d
(2

) 
F

o
r
 
s
e
c
o

n
d

a
ry

 
c
o

n
tr

o
ls

, 
lo

a
d

s
 n

o
t 

le
s
s
 

th
a

n
 

th
o

s
e
 

c
o

rr
e
s
p

o
n

d
in

g
 

to
 

th
e
 

m
a

x
im

u
m

 p
il

o
t 

e
ff

o
r
t 

e
s
ta

b
li

s
h

e
d

 u
n

d
e
r 

§ 
2
3
.4

0
5
.

§
 2

3
.6

8
5

 
C

o
n

t
r
o

l 
s

y
s

te
m

 d
e

ta
il

s
.

(.
a
) 

E
a
c
h

, 
d

e
t
a

il
 o

f
 
e
a

c
h

 c
o

n
t
r
o

l 
s
y
s
t
e
m

 
m

u
s
t
 
b

e
 
d

e
s
ig

n
e
d

 
a

n
d

 
in

s
t
a

ll
e
d

 
t
o

 
p

r
e
-

v
e

n
t 

ja
m

m
in

g
, 

c
h

a
fi

n
g
, 

a
n

d
 i

n
te

rf
e
re

n
c
e
 

fr
o

m
 
c
a

rg
o

, 
p

a
s
s
e
n

g
e
rs

, 
o

r 
lo

o
s
e
 o

b
je

c
ts

.
(b

) 
T

h
e

re
 m

u
s
t 

b
e
 m

e
a

n
s
 i

n
 t

h
e
 c

o
c
k


p

it
 t

o
 p

re
v
e
n

t 
th

e
 e

n
tr

y
 o

f 
fo

re
ig

n
 o

b
je

c
ts

 
in

to
 

p
la

c
e
s
 

w
h

e
re

 
th

e
y

 
w

o
u

ld
 

ja
m

 
th

e
 

s
y
s
te

m
.

(c
) 

T
h

e
r
e

 
m

u
s
t 

b
e
 
m

e
a

n
s
 

to
 
p

r
e
v
e
n

t 
th

e
 
s
la

p
p

in
g
 

o
f 

c
a

b
le

s
 

o
r 

tu
b

e
s
 

a
g

a
in

s
t 

o
th

e
r 

p
a

rt
s
.

(d
) 

E
a

c
h

 e
le

m
e
n

t 
o

f 
th

e
 f

li
g

h
t 

c
o

n
tr

o
l 

s
y
s
te

m
 

m
u

s
t 

h
a

v
e
 

d
e
s
ig

n
 

fe
a

tu
re

s
, 

o
r 

m
u

s
t 

b
e
 

d
is

ti
n

c
ti

v
e
ly

 
a

n
d

 
p

e
r
m

a
n

e
n

tl
y

 
m

a
rk

e
d

, 
to

 m
in

im
iz

e
 t

h
e
 p

o
s
s
ib

il
it

y
 o

f 
in


c
o

rr
e
c
t 

a
s
s
e
m

b
ly

 
th

a
t 

c
o

u
ld

 
re

s
u

lt
 

in
 

m
a

lf
u

n
c
ti

o
n

in
g

 o
f 

th
e
 c

o
n

tr
o

l 
s
y
s
te

m
.

§
 2

3
.6

8
7

 
S

p
ri

n
g

 d
e
v

ic
e
s.

T
h

e
 

r
e

li
a

b
il

it
y

 
o

f 
a

n
y

 
s
p

ri
n

g
 

d
e
v
ic

e
 

u
s
e
d

 i
n

 t
h

e
 c

o
n

tr
o

l 
s
y
s
te

m
 m

u
s
t 

b
e
 e

s
ta

b


li
s
h

e
d

 b
y
 t

e
s
ts

 s
im

u
la

ti
n

g
 s

e
rv

ic
e
 c

o
n

d
i

ti
o

n
s
 u

n
le

s
s
 f

a
il

u
re

 o
f 

th
e
 s

p
ri

n
g

 w
il

l 
n

o
t 

c
a

u
s
e
 f

lu
tt

e
r 

o
r 

u
n

s
a

fe
 f

li
g

h
t 

c
h

a
ra

c
te

ri
s


ti
c
s
.

§
 2

3
.6

8
9

 
C

a
b

le
 s

y
st

e
m

s
.

(a
) 

E
a

c
h

 
c
a

b
le

, 
c
a

b
le

 
fi

tt
in

g
, 

tu
rn

- 
b

u
c
k

le
, 

s
p

li
c
e
, 

a
n

d
 p

u
ll

e
y
 u

s
e
d

 m
u

s
t 

m
e
e
t 

a
p

p
ro

v
e
d

 
s
p

e
c
if

ic
a

ti
o

n
s
. 

In
 

a
d

d
it

io
n

—
(1

) 
N

o
 c

a
b

le
 s

m
a

ll
e
r 

th
a

n
 

y
8 

in
c
h

 d
i

a
m

e
te

r 
m

a
y

 
b

e
 
u

s
e
d

 
in

 p
ri

m
a

ry
 
c
o

n
tr

o
l 

s
y
s
te

m
s
;

(2
) 

E
a

c
h

 
c
a

b
le

 
s
y
s
te

m
 

m
u

s
t 

b
e
 

d
e


s
ig

n
e
d

 s
o
 t

h
a

t 
th

e
re

 w
il

l 
b

e
 n

o
 h

a
z
a

rd
o

u
s
 

c
h

a
n

g
e
 
in

 
c
a

b
le

 
te

n
s
io

n
 
th

ro
u

g
h

o
u

t 
th

e
 

ra
n

g
e
 

o
f 

tr
a

v
e

l 
u

n
d

e
r 

o
p

e
ra

ti
n

g
 

c
o

n
d

i
ti

o
n

s
 a

n
d

 t
e
m

p
e
ra

tu
re

 v
a

ri
a

ti
o

n
s
; 

a
n

d
(3

) 
T

h
e

r
e

 
m

u
s
t 

b
e
 

m
e
a

n
s
 

fo
r
 

v
is

u
a

l 
in

s
p

e
c
ti

o
n

 
a

t 
e
a

c
h

 
fa

ir
le

a
d

, 
p

u
ll

e
y
, 

te
r


m
in

a
l,

 a
n

d
 t

u
rn

b
u

c
k

le
.

(b
) 

E
a

c
h

 k
in

d
 a

n
d

 s
iz

e
 o

f 
p

u
ll

e
y

 m
u

s
t 

c
o

rr
e
s
p

o
n

d
 t

o
 t

h
e
 c

a
b

le
 w

it
h

 w
h

ic
h

 i
t 

is
 

u
s
e
d

, 
a
s
 s

p
e
c
if

ie
d

 i
n

 t
h

e
 p

u
ll

e
y

 s
p

e
c
if

ic
a


ti

o
n

. 
E

a
c
h

 
p

u
ll

e
y

 
m

u
s
t 

h
a

v
e
 

c
lo

s
e
ly

 
fi

tt
e

d
 g

u
a

rd
s
 t

o
 p

re
v
e
n

t 
th

e
 c

a
b

le
s
 f

r
o

m
 

b
e
in

g
 

m
is

p
la

c
e
d

 
o

r 
fo

u
le

d
, 

e
v
e
n

 
w

h
e
n

 
s
la

c
k

. 
E

a
c
h

 p
u

ll
e
y

 m
u

s
t 

li
e

 i
n

 t
h

e
 p

la
n

e
 

p
a

s
s
in

g
 

th
ro

u
g

h
 

th
e
 

c
a

b
le

 
s
o
 

th
a

t 
th

e
 

c
a

b
le

 
d

o
e
s
 

n
o

t 
ru

b
 

a
g
a

in
s
t 

th
e
 

p
u

ll
e
y
 

fl
a

n
g
e
.

(c
) 

F
a

ir
le

a
d

s
 m

u
s
t 

b
e
 i

n
s
ta

ll
e
d

 s
o
 t

h
a

t 
th

e
y

 d
o

 n
o

t 
c
a

u
s
e
 
a

 c
h

a
n

g
e
 i

n
 c

q
b

le
 d

i
re

c
ti

o
n

 
o

f 
m

o
re

 
th

a
n

 t
h

re
e
 
d

e
g
re

e
s
.

(d
) 

C
le

v
is

 p
in

s
 s

u
b

je
c

t
 t

o
 l

o
a

d
 o

r
 m

o


t
io

n
 a

n
d

 r
e

t
a

in
e

d
 o

n
ly

 b
y

 c
o

t
t
e

r
 p

in
s

 m
a

y
 

n
o

t
 b

e
 u

s
e

d
 i

n
 t

h
e

 
c

o
n

t
r
o

l 
s
y

s
te

m
.

(e
) 

T
u

rn
fo

u
c

k
le

s
 
m

u
s
t 

b
e

 
a

tt
a

c
h

e
d

 
to

 
p

a
rt

s
 h

a
v

in
g

 a
n

g
u

la
r 

m
o

ti
o

n
 i

n
 a

 m
a

n
n

e
r 

th
a

t 
w

il
l 

p
o

s
it

iv
e

ly
 

p
re

v
e

n
t 

b
in

d
in

g
 

t
h

r
o

u
g
h

o
u

t
 t

h
e
 
r
a

n
g
e
 
o

f
 
t
r
a

v
e
l.

(f
) 

T
a

b
 c

o
n

tr
o

l 
c
a

b
le

s
 a

re
 n

o
t 

p
a

rt
 o

f 
th

e
 p

ri
m

a
ry

 c
o

n
tr

o
l 

s
y
s
te

m
 
a

n
d

 m
a

y
 
b

e
 

le
s
s
 
th

a
n

 
V
a 

in
c
h

 
d

ia
m

e
te

r 
in

 
a

ir
p

la
n

e
s
 

th
a

t 
a

re
 s

a
fe

ly
 c

o
n

tr
o

ll
a

b
le

 w
it

h
 t

h
e
 t

a
b

s
 

in
 t

h
e
 
m

o
s
t 

a
d

v
e
rs

e
 
p

o
s
it

io
n

s
.

§
 2

3
.6

9
3

 
J

o
in

ts
.

C
o

n
tr

o
l 

s
y
s
te

m
 

jo
in

ts
 

(i
n

 
p

u
s
h

-p
u

ll
 

s
y
s
te

m
s
) 

th
a

t 
a

re
 

s
u

b
je

c
t 

to
 

a
n

g
u

la
r 

m
o

ti
o

n
, 

e
x

c
e
p

t 
th

o
s
e
 

in
 

b
a

ll
 

a
n

d
 

r
o

ll
e

r 
b

e
a

ri
n

g
 s

y
s
te

m
s
, 

m
u

s
t 

h
a

v
e
 a

 s
p

e
c
ia

l 
fa

c


to
r
 
o

f 
s

a
fe

ty
 

o
f 

n
o

t 
le

s
s
 
th

a
n

 
3
.3

3
 
w

it
h

 
re

s
p

e
c
t 

to
 t

h
e
 u

lt
im

a
te

 b
e
a

ri
n

g
 s

tr
e
n

g
th

 
o

f 
th

e
 s

o
ft

e
s
t 

m
a

te
ri

a
l 

u
s
e
d

 a
s
 a

 b
e
a

ri
n

g
. 

T
h

is
 

fa
c

to
r
 

m
a

y
 

b
e
 

re
d

u
c
e
d

 
to

 
2
.0

 
fo

r
 

jo
in

ts
 i

p
 c

a
b

le
 c

o
n

tr
o

l 
s
y
s
te

m
s
. 

F
o

r
 b

a
ll

 
o

r 
ro

ll
e

r 
b

e
a

ri
n

g
s
, 

th
e

 
a

p
p

ro
v
e
d

 
ra

ti
n

g
s
 

m
a

y
 n

o
t 

b
e
 e

x
c
e
e
d

e
d

.

§
 2

3
.6

9
7

 
W

in
g

 f
la

p
 c

o
n

tr
o

ls
.

(a
) 

E
a

c
h

 w
in

g
 f

la
p

 c
o

n
tr

o
l 
m

u
s
t 

b
e
 d

e


s
ig

n
e
d

 
s
o
 
th

a
t,

 
w

h
e
n

 
th

e
 
fl

a
p

 
h

a
s
 
b

e
e
n

 
p

la
c
e
d

 i
n

 a
n

y
 p

o
s
it

io
n

 u
p

o
n

 w
h

ic
h

 c
o

m


p
li

a
n

c
e
 

w
it

h
 

th
e
 

p
e
rf

o
rm

a
n

c
e
 

re
q

u
ir

e


m
e
n

ts
 o

f 
th

is
 p

a
rt

 i
s
 b

a
s
e
d

, 
th

e
 f

la
p

 w
il

l 
n

o
t 

m
o

v
e
 
fr

o
m

 
th

a
t 

p
o

s
it

io
n

 
u

n
le

s
s
 
th

e
 

c
o

n
tr

o
l 

is
 

a
d

ju
s
te

d
 

o
r 

is
 
m

o
v
e
d

 
b

y
 

th
e
 

a
u

to
m

a
ti

c
 o

p
e
ra

ti
o

n
 o

f 
a

 f
la

p
 l

o
a

d
 l

im
it


in

g
 d

e
v
ic

e
.

(b
) 

T
h

e
 r

a
te

 o
f 

m
o

v
e
m

e
n

t 
o

f 
th

e
 f

la
p

s
 

in
 r

e
s
p

o
n

s
e
 t

o
 t

h
e
 o

p
e
ra

ti
o

n
 o

f 
th

e
 p

il
o

t’
s 

c
o

n
tr

o
l 

o
r 

a
u

to
m

a
ti

c
 

d
e
v
ic

e
 

m
u

s
t 

g
iv

e
 

s
a

ti
s
fa

c
to

ry
 

fl
ig

h
t 

a
n

d
 

p
e
rf

o
rm

a
n

c
e
 

c
h

a
ra

c
te

ri
s
ti

c
s
 u

n
d

e
r 

s
te

a
d

y
 o

r 
c
h

a
n

g
in

g
 

c
o

n
d

it
io

n
s
 o

f 
a

ir
s
p

e
e
d

, 
e
n

g
in

e
 p

o
w

e
r,

 a
n

d
 

a
tt

it
u

d
e
.

§
 2

3
.6

9
9

 
W

in
g

 
fl

a
p

 
p

o
s
it

io
n

 
in

d
ic

a
to

r.

T
h

e
r
e

 m
u

s
t 

b
e
 a

 w
in

g
 f

la
p

 p
o

s
it

io
n

 i
n


d

ic
a

to
r 

fo
r
—

(a
) 

F
la

p
 i

n
s
ta

ll
a

ti
o

n
s
 w

it
h

 o
n

ly
 t

h
e
 r

e


tr
a

c
te

d
 a

n
d

 f
u

ll
y

 e
x

te
n

d
e
d

 p
o

s
it

io
n

, 
u

n


le
s
s
—

(1
) 

A
 d

ir
e
c
t 

o
p

e
ra

ti
n

g
 m

e
c
h

a
n

is
m

 p
r
o


v
id

e
s
 a

 s
e
n

s
e
 o

f 
“
fe

e
l”

 a
n

d
 p

o
s
it

io
n

 
(s

u
c
h

 
a
s
 

w
h

e
n

 
a

 
m

e
c
h

a
n

ic
a

l 
li

n
k

a
g

e
 

is
 

e
m


p

lo
y

e
d

) 
; 
o

r
(2

) 
T

h
e

 f
la

p
 p

o
s
it

io
n

 i
s
 r

e
a

d
il

y
 d

e
te

r
m

in
e
d

 w
it

h
o

u
t 

s
e
ri

o
u

s
ly

 d
e

tr
a

c
ti

n
g

 f
r
o

m
 

o
th

e
r 

p
il

o
ti

n
g

 
d

u
ti

e
s
 

u
n

d
e
r 

a
n

y
 

fl
ig

h
t 

c
o

n
d

it
io

n
, 

d
a

y
 o

r 
n

ig
h

t;
 a

n
d

(b
) 

F
la

p
 

in
s
ta

ll
a

ti
o

n
 
w

it
h

 
in

te
rm

e
d

i
a

te
 f

la
p

 p
o

s
it

io
n

s
 i

f—
(1

) 
A

n
y

 
fl

a
p

 
p

o
s
it

io
n

 
o

th
e
r 

th
a

n
 
r
e


t
r
a

c
t
e

d
 o

r
 f

u
ll

y
 e

x
t
e

n
d

e
d

 i
s
 u

s
e

d
 t

o
 s

h
o
w

 
c

o
m

p
li

a
n

c
e

 
w

it
h

 
t
h

e
 

p
e

r
fo

r
m

a
n

c
e

 
r
e


q

u
ir

e
m

e
n

t
s

 o
f 

t
h

is
 p

a
r
t
; 

a
n

d
(2

) 
T

h
e

 f
la

p
 i

n
s

t
a

ll
a

t
io

n
 d

o
e

s
 n

o
t
 m

e
e

t
 

t
li

e
 

r
e

q
u

ir
e

m
e

n
t
s

 
o

f 
p

a
r

a
g

r
a

p
h

 
(a

) 
(1

)
o

f
 t

h
i
s

 s
e
c
t
i
o

n
.

§
 2

3
.7

0
1

 
F

la
p

 i
n

te
rc

o
n

n
e
c

ti
o

n
.

(a
) 

T
h

e
 

m
o

ti
o

n
 

o
f 

fl
a

p
s
 

o
n

 
o

p
p

o
s
it

e
 

s
id

e
s
 
o

f 
th

e
 
p

la
n

e
 
o

f 
s
y

m
m

e
tr

y
 
m

u
s
t 

b
e
 

s
y
n

c
h

ro
n

iz
e
d

 
b

y
 
a

 
m

e
c
h

a
n

ic
a

l 
in

te
rc

o
n


n

e
c
ti

o
n

 
u

n
le

s
s
 

th
e
 

a
ir

p
la

n
e
 

h
a

s
 

s
a

fe
 

fl
ig

h
t 

c
h

a
ra

c
te

ri
s
ti

c
s
 

w
it

h
 
th

e
 
fl

a
p

s
 

r
e


tr

a
c
te

d
 o

n
 o

n
e
 s

id
e
 a

n
d

 e
x

te
n

d
e
d

 o
n

 t
h

e
 

o
th

e
r.

(b
) 

I
f 

a
n

 
in

te
rc

o
n

n
e
c
ti

o
n

 
is

 
u

s
e
d

 
in

 
m

u
lt

ie
n

g
in

e
 

a
ir

p
la

n
e
s
, 

it
 

m
u

s
t 

b
e
 

d
e


s
ig

n
e
d

 t
o

 a
c
c
o

u
n

t 
fo

r
 t

h
e
 u

n
s
y
m

m
e
tr

ic
a

l 
lo

a
d

s
 

re
s
u

lt
in

g
 

fr
o

m
 

fl
ig

h
t 

w
it

h
 

th
e
 

e
n

g
in

e
s
 o

n
 o

n
e
 s

id
e
 o

f 
th

e
 p

la
n

e
 o

f 
s
y

m


m
e
tr

y
 

in
o

p
e
ra

ti
v
e
 

a
n

d
 

th
e
 

re
m

a
in

in
g
 

e
n

g
in

e
s
 

a
t 

ta
k

e
o

ff
 

p
o

w
e
r.

 
F

o
r
 

s
in

g
le


e
n

g
in

e
 a

ir
p

la
n

e
s
, 

it
 m

a
y
 b

e
 a

s
s
u

m
e
d

 t
h

a
t 

1
0
0
 
p

e
rc

e
n

t 
o

f 
th

e
 
c
ri

ti
c

a
l 

a
ir

 
lo

a
d

 
a

c
ts

 
o

n
 o

n
e
 s

id
e
 a

n
d

 7
0
 p

e
rc

e
n

t 
o

n
 t

h
e
 o

th
e
r.

L
a
n
d
i
n
g
 G

e
a
r

 

§
 2

3
.7

2
1

 
G

e
n

e
r
a

l.
.

(a
) 

T
h

e
 
s
h

o
c
k

 
a

b
s
o

rb
in

g
 
e
le

m
e
n

ts
 
in

 
m

a
in

, 
n

o
s
e
, 

a
n

d
 t

a
il

 w
h

e
e
l 

u
n

it
s
 m

u
s
t 

b
e

' 
s
u

b
s
ta

n
ti

a
te

d
 

b
y
 

th
e
 

te
s
ts

 
s
p

e
c
if

ie
d

 
in

 
§ 

2
3
.7

2
3
.

(b
) 

T
h

e
 s

h
o
c
k

 a
b

s
o

rb
in

g
 a

b
il

it
y

 o
f 

th
e
 

la
n

d
in

g
 

g
e

a
r 

d
u

ri
n

g
 

ta
x

ii
n

g
 

m
u

s
t 

b
e
 

s
h

o
w

n
 
in

 
th

e
 

o
p

e
ra

ti
o

n
a

l 
te

s
ts

 
re

q
u

ir
e
d

 
b

y
 §

 2
3
.2

3
5
.

§
 2

3
.7

2
3

 
S

h
o

c
k

 a
b

s
o

rp
ti

o
n

 t
e
st

s.

(a
) 

It
 
m

u
s
t 

b
e
 
s
h

o
w

n
 b

y
 
e
n

e
rg

y
 
a

b


s
o

rp
ti

o
n

 t
e
s
ts

 t
h

a
t 

th
e
 l

im
it

 l
o

a
d

 f
a

c
to

rs
 

s
e
le

c
te

d
 f

o
r
 d

e
s
ig

n
 u

n
d

e
r 

§ 
2
3
.4

7
3
 w

il
l 

n
o

t 
b

e
 

e
x

c
e
e
d

e
d

 
in

 
la

n
d

in
g

s
 

w
it

h
 

th
e
 

li
m

it
 

d
e
s
c
e
n

t 
v
e
lo

c
it

y
 s

p
e
c
if

ie
d

 i
n

 t
h

a
t 

s
e
c
ti

o
n

.
(b

) 
T

h
e

 l
a

n
d

in
g

 g
e
a

r 
m

a
y

 n
o

t 
fa

il
, 

b
u

t 

m
a

y
 y

ie
ld

, 
in

 a
 t

e
s
t 

s
h

o
w

in
g
 i

ts
 r

e
s
e
rv

e
d

 
e
n

e
rg

y
 

a
b

s
o

rp
ti

o
n

 
c
a

p
a

c
it

y
, 

s
im

u
la

ti
n

g
 

a
 
d

e
s
c
e
n

t 
v
e
lo

c
it

y
 
o

f 
1
.2

 
ti

m
e
s
 t

h
e
 
li

m
it

 
d

e
s
c
e
n

t 
v
e
lo

c
it

y
, 

a
s
s
u

m
in

g
 w

in
g
 l

if
t 

e
q

u
a

l 

to
 t

h
e
 w

e
ig

h
t 

o
f 

th
e
 a

ir
p

la
n

e
.

§
 2

3
.7

2
5

 
L

im
it

 d
ro

p
 t

e
st

s.

(a
) 

I
f 

c
o

m
p

li
a

n
c
e
 
w

it
h

 
§ 

2
3

.7
2

3
(a

) 
is

 

s
h

o
w

n
 b

y
 f

r
e

e
 d

ro
p

 t
e
s
ts

, 
th

e
s
e
 t

e
s
ts

 m
u

s
t 

b
e
 m

a
d

e
 o

n
 t

h
e
 c

o
m

p
le

te
 a

ir
p

la
n

e
, 

o
r 

o
n

 
u

n
it

s
 c

o
n

s
is

ti
n

g
 o

f 
w

h
e
e
l,

 t
ir

e
, 

a
n

d
 s

h
o
c
k

 
a

b
s
o
rb

e
r,

 
in

 
th

e
ir

 
p

ro
p

e
r 

re
la

ti
o

n
, 

fr
o

m
 

fr
e

e
 d

ro
p

 h
e
ig

h
ts

 n
o

t 
le

s
s
 t

h
a

n
 t

h
o

s
e
 d

e


te
rm

in
e
d

 b
y

 t
h

e
 f

o
ll

o
w

in
g

 f
o

rm
u

la
;

h
 
(i

n
c

h
e

s
) 

=
3

.6
 
(W

/
S

)l
/

2

H
o

w
e

v
e

r
, 

t
h

e
 

fr
e

e
 

d
r
o

p
 

h
e

ig
h

t
 

m
a

y
 

n
o

t
 

b
e

 
le

s
s

 
t

h
a

n
 

9
.2

 
In

c
h

e
s

 
a

n
d

 
n

e
e

d
 
n

o
t
 
b

e
m

o
r
e
 
t
h

a
n

 
1
8
.
7
 i
n

c
h

e
s
.
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d
r
o

p
 

te
s
ts

, 
t
h

e
 

la
n

d
in

g
 

g
e

a
r
 

m
u

s
t
 

b
e

d
r
o

p
p

e
d

 w
it

h
 a

n
 e

ff
e

c
ti

v
e

 w
e

ig
h

t
 e

q
u

a
l 

to

_
 

r
h

+
(
l

—
L

)d
 

e
~

W
[_

 
h

+
d

 

w
h

e
re

—
IV

e
=

t
h

e
 e

ff
e
c
ti

v
e
 w

e
ig

h
t 

to
 b

e
 u

s
e

d
 i

n
 t

h
e

 

d
ro

p
 t

e
s
t 

(l
b

s
.)

 ;
h

=
s
p

e
c

if
ie

d
 

fr
e

e
 

d
ro

p
 

h
e

ig
h

t 
(i

n
c

h
e

s
);

 
d

—
d

e
fl

e
c
ti

o
n

 
u

n
d

e
r 

im
p

a
c

t 
o

f 
th

e
 

ti
re

 
(a

t
 

th
e

 
a

p
p

ro
v

e
d

 
in

fl
a

ti
o

n
 

p
re

s


s
u

re
) 

p
lu

s
 
th

e
 

v
e
rt

ic
a

l 
c
o

m
p

o
n

e
n

t 
o

f 
th

e
 

a
x

le
 

tr
a

v
e

l 
re

la
ti

v
e

 
to

 
th

e
 

d
ro

p
 m

a
s
s
 (

in
c

h
e

s
) 

;
W

=
W

m
 f

o
r 

m
a

in
 g

e
a

r 
u

n
it

s
 

(l
b

s
.)

, 
e

q
u

a
l 

to
 
th

e
 

s
ta

ti
c
 

w
e

ig
h

t 
o

n
 

th
a

t 
u

n
it

 
w

it
h

 t
h

e
 a

ir
p

la
n

e
 i

n
 t

h
e

 
le

v
e
l 

a
tt

i
tu

d
e

 
(w

it
h

 t
h

e
 n

o
s
e
 w

h
e

e
l 

c
le

a
r 

in
 

th
e

 
c
a
s
e
 

o
f 

n
o

s
e
 

w
h

e
e

l 
ty

p
e

 
a

ir


p
la

n
e

s
) 

;
W

=
W

t
 f

o
r
 t

a
ir

 g
e

a
r 

u
n

it
s
 
(l

b
s

.)
, 

e
q

u
a

l 
to

 
th

e
 

s
ta

ti
c

 
w

e
ig

h
t 

o
n

 
th

e
 
t
a

il
 
u

n
it

 
w

it
h

 
th

e
 a

ir
p

la
n

e
 i

n
 t

h
e

 t
a

il
-d

o
w

n
 

a
tt

it
u

d
e

;
W

=
W

n
 f

o
r
 n

o
s
e

 w
h

e
e

l 
u

n
it

s
 

(l
b

s
.)

, 
e

q
u

a
l 

to
 

th
e

 
v

e
rt

ic
a

l 
c
o

m
p

o
n

e
n

t 
o

f 
th

e
 

s
ta

ti
c

 
re

a
c

ti
o

n
 
th

a
t 

w
o

u
ld

 
e
x

is
t 

a
t 

th
e

 n
o

s
e
 w

h
e

e
l,

 
a

s
s
u

m
in

g
 t

h
a

t
 t

h
e

 

m
a

s
s
 

o
f 

th
e

 
a

ir
p

la
n

e
 

a
c

ts
 

a
t 

th
e

 
c

e
n

te
r 

o
f 

g
ra

v
it

y
 a

n
d

 e
x

e
rt

s
 a

 f
o

rc
e

 
o

f 
1
.0

g
 

d
o

w
n

w
a

rd
 

a
n

d
 

0
.3

3
p

 
fo

r


w
a

rd
; 

a
n

d
L

=
t
h

e
 r

a
ti

o
 o

f 
th

e
 a

s
s
u

m
e

d
 w

in
g

 l
if

t
 t

o
 

th
e

 
a

ir
p

la
n

e
 
w

e
ig

h
t,

 
b

u
t
 
n

o
t 

m
o

re
 

t
h

a
n

 0
.6

6
7

.

(c
) 

T
h

e
 
a

tt
it

u
d

e
 
in

 
w

h
ic

h
 

a
 

la
n

d
in

g
 

g
e

a
r 

u
n

it
 

is
 

d
ro

p
 

te
s
te

d
 

m
u

s
t 

s
im

u
la

te
 

th
e
 

c
r
it

ic
a

l 
la

n
d

in
g

 
c
o

n
d

it
io

n
s
 

fo
r
 

th
e
 

u
n

it
.

(d
) 

T
h

e
 
v
a

lu
e
 
o

f 
d

 
u

s
e
d

 
in

 
th

e
 
c
o

m


p
u

ta
ti

o
n

 o
f 
W

e
 i

n
 p

a
ra

g
ra

p
h

 
(b

) 
o

f 
th

is
 

s
e
c
ti

o
n

 m
a

y
 
n

o
t 

e
x

c
e
e
d

 
th

e
 
v
a

lu
e
 
a

c
tu


a

ll
y

 o
b

ta
in

e
d

 i
n

 t
h

e
 d

ro
p

 t
e
s
t.

(e
) 

T
h

e
 l

im
it

 i
n

e
rt

ia
 l

o
a

d
 f

a
c

to
r
 m

u
s
t 

b
e
 

d
e
te

r
m

in
e
d

 
fr

o
m

 
th

e
 

d
ro

p
 

te
s
t 

in
 

p
a

ra
g

ra
p

h
 

(b
) 

o
f 

th
is

 s
e
c
ti

o
n

 a
c
c
o

rd
in

g
 

to
 t

h
e
 f

o
ll

o
w

in
g

 f
o

rm
u

la
:

w
n

=
n

4
ll

±
+

L
 

i 
w

 T

w
h

e
ro

—
7̂

=
th

e
 
lo

a
d

 f
a

c
to

r 
d

e
v

e
lo

p
e

d
 
in

 
th

e
 d

ro
p

 
te

s
t 

(t
h

a
t
 

is
, 

th
e

 
a

c
c
e

le
ra

ti
o

n
 

(d
v

/
d

t
) 

in
 

g
’s

 r
e
c

o
rd

e
d

 
in

 t
h

e
 
d

ro
p

 

te
s
t)

 
p

lu
s
 1

.0
; 

a
n

d
W

e
, 

W
, 

a
n

d
 L

 a
re

 t
h

e
 s

a
m

e
 a

s
 i

n
 t

h
e

 d
ro

p
 

te
s
t 

c
o

m
p

u
ta

ti
o

n
.

(f
 ) 

T
h

e
 v

a
lu

e
 
o

f 
n

 d
e
te

rm
in

e
d

 i
n

 a
c



c
o

rd
a

n
c
e
 

w
it

h
 

p
a

ra
g

ra
p

h
 

(e
) 

m
a

y
 

n
o

t 

b
e
 m

o
re

 t
h

a
n

 t
h

e
 l

im
it

 i
n

e
rt

ia
 l

o
a

d
 f

a
e

-

§ 
2

3
.4

7
3

.

§
 2

3
.7

2
7

 
R

e
s
e
rv

e
 

e
n

e
rg

y
 

a
b

s
o

rp
ti

o
n

 
d

ro
p

 
te

st
.

(a
) 

I
f 

c
o

m
p

li
a

n
c
e
 w

it
h

 t
h

e
 r

e
s
e
rv

e
 e

n


e
rg

y
 
a

b
s
o

rp
ti

o
n

 
re

q
u

ir
e
m

e
n

t 
in

 
§ 

2
3
.7

2
3

(b
) 

is
 s

h
o
w

n
 b

y
 f

r
e

e
 d

ro
p

 t
e
s
ts

, 
th

e
 d

ro
p

 
h

e
ig

h
t 

m
a

y
 
n

o
t 

b
e
 
le

s
s
 
th

a
n

 
1
.4

4
 
ti

m
e
s
 

th
a

t 
s
p

e
c
if

ie
d

 i
n

 §
 2

3
.7

2
5
-.

(b
) 

I
f 

w
in

g
 l

if
t 

e
q

u
a

l 
to

 
th

e
 
a

ir
p

la
n

e
 

w
e
ig

h
t 

is
 

s
im

u
la

te
d

, 
th

e
 
u

n
it

s
 

m
u

s
t 

b
e
 

d
ro

p
p

e
d

 w
it

h
 
a

n
 
e
ff

e
c
ti

v
e
 m

a
s
s
 e

q
u

a
l 

to

o
th

e
r 

d
e
ta

il
s
 a

re
 t

h
e

 s
a

m
e
 a

s
 i

n
 §

 2
3
.7

2
5
. 

§
 2

3
.7

2
9

 
R

e
tr

a
c

ti
n

g
 m

e
c
h

a
n

is
m

.

(a
) 

G
e

n
e

r
a

l.
 

F
o

r
 

a
ir

p
la

n
e
s
 

w
it

h
 
r
e


tr

a
c
ta

b
le

 
la

n
d

in
g

 
g
e
a

r,
 

t|
ie

 
fo

ll
o

w
in

g
 

a
p

p
ly

:
(1

) 
E

a
c
h

 
la

n
d

in
g

 
g

e
a

r 
re

tr
a

c
ti

n
g

 
m

e
c
h

a
n

is
m

 a
n

d
 i

ts
 s

u
p

p
o

rt
in

g
 s

tr
u

c
tu

re
 

m
u

s
t 

b
e
 

d
e
s
ig

n
e
d

 
fo

r
 

m
a

x
im

u
m

 
fl

ig
h

t 
lo

a
d

 f
a

c
to

rs
 w

it
h

 t
h

e
 g

e
a

r 
re

tr
a

c
te

d
 a

n
d

 
m

u
s
t 

b
e
 d

e
s
ig

n
e
d

 f
o

r
 t

h
e
 c

o
m

b
in

a
ti

o
n

 o
f 

fr
ic

ti
o

n
, 

in
e
rt

ia
, 

b
ra

k
e
 

to
rq

u
e
, 

a
n

d
 

a
ir

 
lo

a
d

s
, 

o
c
c
u

rr
in

g
 d

u
ri

n
g
 r

e
tr

a
c
ti

o
n

 a
t 

a
n

y
 

a
ir

s
p

e
e
d

 
u

p
 

to
 

1
.6

 
V

S
i 

w
it

h
 

fl
a

p
s
 

r
e



tr
a

c
te

d
, 

a
n

d
 
fo

r
 

a
n

y
 
lo

a
d

 
fa

c
to

r
 
u

p
 
to

 
th

o
s
e
 s

p
e
c
if

ie
d

 
in

 
§ 

2
3
.3

4
5
 f

o
r
 t

h
e

 f
la

p
s
- 

e
x

te
n

d
e
d

 c
o

n
d

it
io

n
.

(2
) 

T
h

e
 

la
n

d
in

g
 

g
e
a

r 
a

n
d

 
re

tr
a

c
ti

n
g

 
m

e
c
h

a
n

is
m

, 
in

c
lu

d
in

g
 

th
e
 

w
h

e
e
l 

w
e
ll

 
d

o
o
rs

, 
m

u
s
t 

w
it

h
s
ta

n
d

 
fl

ig
h

t 
lo

a
d

s
 
w

it
h

 
th

e
 l

a
n

d
in

g
 
g

e
a

r 
e
x

te
n

d
e
d

 
a

t 
a

n
y
 
s
p

e
e
d

 
u

p
 t

o
 a

t 
le

a
s
t 

1
.6

 V
s
 

w
it

h
 f

la
p

s
 r

e
tr

a
c
te

d
.

(b
) 

L
a

n
d

in
g

 
g

e
a

r
 

lo
c
k

. 
T

h
e

r
e

 
m

u
s
t

b
e
 p

o
s
it

iv
e
 m

e
a

n
s
 
(o

th
e

r
 t

h
a

n
 t

h
e
 u

s
e
 o

f 
h

y
d

ra
u

li
c
 p

re
s
s
u

re
) 

to
 k

e
e
p

 t
h

e
 l

a
n

d
in

g
 

g
e

a
r 

e
x

te
n

d
e
d

. 
,

(c
) 

E
m

e
r
g

e
n

c
y

 
o
p

e
r
a

ti
o

n
. 

A
 

la
n

d
- 

p
la

n
e
 
w

it
h

o
u

t 
m

a
n

u
a

ll
y

 
o

p
e
ra

te
d

 
la

n
d


in

g
 g

e
a

r 
m

u
s
t 

h
a

v
e
 a

n
 a

u
x

il
ia

ry
 m

e
a

n
s
 o

f 
e
x

te
n

d
in

g
 t

h
e
 g

e
a

r.
(d

) 
O

p
e

r
a

ti
o

n
 t

e
s
t.

 
T

h
e

 p
ro

p
e
r 

fu
n

c


ti
o

n
in

g
 

o
f 

th
e

 
re

tr
a

c
ti

n
g

 
m

e
c
h

a
n

is
m

 
m

u
s
t 

b
e
 s

h
o

w
n

 b
y

 o
p

e
ra

ti
o

n
 t

e
s
ts

.
(e

) 
P

o
s

it
io

n
 

in
d

ic
a

to
r
 

a
n

d
 

w
a

r
n

in
g

 
d

e
v
ic

e
. 

T
h

e
r
e

 
m

u
s
t 

b
e
 
m

e
a

n
s
 

to
 
in

d
i

c
a

te
 

to
 

th
e
 

p
il

o
t 

w
h

e
n

 
th

e
 

w
h

e
e
ls

 
a

re
 

s
e
c
u

re
d

 
in

 
th

e
 

e
x

tr
e
m

e
 

p
o

s
it

io
n

s
. 

In
 

a
d

d
it

io
n

, 
la

n
d

p
la

n
e
s
 m

u
s
t 

h
a

v
e
 a

n
 a

u
ra

l 
o

r
 e

q
u

a
ll

y
 
e
ff

e
c
ti

v
e
 
w

a
rn

in
g

 d
e
v
ic

e
 
th

a
t 

fu
n

c
ti

o
n

s
 

c
o

n
ti

n
u

o
u

s
ly

, 
w

h
e
n

 
o

n
e
 

o
r 

m
o

re
 t

h
ro

tt
le

s
 a

re
 c

lo
s
e
d

, 
u

n
ti

l 
th

e
 g

e
a

r 
is

 
d

o
w

n
 
a

n
d

 
lo

c
k

e
d

. 
A

 t
h

r
o

tt
le

 
s
to

p
 
is

la
n

d
in

g
 

g
e

a
r 

w
a

r
n

in
g

 
d

e
v

ic
e
.

§
 2

3
.7

3
1

 
W

h
e

e
ls

.

(a
) 

E
a

c
h

 
m

a
in

 
a

n
d

 
n

o
s
e
 
w

h
e
e
l 

m
u

s
t 

b
e
 a

p
p

ro
v
e
d

.
(b

) 
T

h
e

 
m

a
x

im
u

m
 
s
ta

ti
c
 
lo

a
d

 
ra

ti
n

g
 

o
f 

e
a

c
h

 w
h

e
e
l 

m
a

y
 n

o
t 

b
e
 l

e
s
s
 t

h
a

n
 t

h
e
 

c
o

rr
e
s
p

o
n

d
in

g
 

s
ta

ti
c
 

g
ro

u
n

d
 

re
a

c
ti

o
n

 
w

it
h

—
(1

) 
D

e
s
ig

n
 
m

a
x

im
u

m
 
w

e
ig

h
t;

 
a

n
d

(2
) 

C
ri

ti
c

a
l 

c
e
n

te
r 

o
f 

g
ra

v
it

y
.

(c
) 

T
h

e
 

m
a

x
im

u
m

 
li

m
it

 
lo

a
d

 
ra

ti
n

g
 

o
f 

e
a

c
h

 
w

h
e
e
l 

m
u

s
t 

e
q

u
a

l 
o

r
 e

x
c
e
e
d

 t
h

e
 

m
a

x
im

u
m

 
ra

d
ia

l 
li

m
it

 
lo

a
d

 
d

e
te

rm
in

e
d

 
u

n
d

e
r 

th
e
 

a
p

p
li

c
a

b
le

 
g
ro

u
n

d
 

lo
a

d
 

r
e


q

u
ir

e
m

e
n

ts
 
o

f 
th

is
 p

a
rt

.

§
 2

3
.7

3
3

 
T

ir
e

s
.

(a
) 

E
a

c
h

 
la

n
d

in
g

 
g

e
a

r 
w

h
e
e
l 

m
u

s
t 

h
a

v
e
 a

 t
ir

e
—

(1
) 

T
h

a
t 

is
 a

 p
ro

p
e
r 

fi
t 

o
n

 t
h

e
 r

im
 o

f 
th

e
 w

h
e
e
l;

 
a

n
d

(2
) 

W
h

o
s
e
 t

ir
e

 r
a

ti
n

g
 (

a
s
s
ig

n
e
d

 b
y

 t
h

e
 

T
ir

e
 a

n
d

 R
im

 A
s
s
o

c
ia

ti
o

n
 o

r 
th

e
 A

d
m

in


is
tr

a
to

r)
 
is

 n
o

t 
e
x

c
e
e
d

e
d

—
(i

) 
B

y
 a

 l
o

a
d

 o
n

 e
a

c
h

 m
a

in
 w

h
e
e
l 

ti
r
e

 
e
q

u
a

l 
to

 t
h

e
 c

o
rr

e
s
p

o
n

d
in

g
 s

ta
ti

c
 g

ro
u

n
d

 
re

a
c
ti

o
n

 
u

n
d

e
r 

th
e
 

d
e
s
ig

n
 

m
a

x
im

u
m

 
w

e
ig

h
t 

a
n

d
 c

r
it

ic
a

l 
c
e
n

te
r 

o
f 

g
r
a

v
it

y
; 

a
n

d
(i

i)
 

B
y

 a
 l

o
a

d
 o

n
 n

o
s
e
 w

h
e
e
l 

ti
re

s
 
(t

o
 

b
e
 

c
o

m
p

a
re

d
 

w
it

h
 

th
e

 
d

y
n

a
m

ic
 

ra
ti

n
g

 
e
s
ta

b
li

s
h

e
d

 
fo

r
 
s
u

c
h

 
ti

re
s

) 
e
q

u
a

l 
to

 
th

e
 

re
a

c
ti

o
n

 o
b

ta
in

e
d

 a
t 

th
e
 n

o
s
e
 w

h
e
e
l,

 a
s


s
u

m
in

g
 

th
e
 

m
a

s
s
 

o
f 

th
e

 
a

ir
p

la
n

e
 
to

 
b

e
 

c
o

n
c
e
n

tr
a

te
d

 a
t 

th
e
 m

o
s
t 

c
r
it

ic
a

l 
c
e
n

te
r 

o
f 

g
r
a

v
it

y
 
a

n
d

 e
x

e
rt

in
g

 
a

 
fo

rc
e

 
o

f 
1

.0
W

 
d

o
w

n
w

a
rd

 
a

n
d

 
0

.3
1

W
 

fo
r
w

a
r
d

 
(w

h
e

re
 

W
 i

s
 t

h
e

 d
e
s
ig

n
 m

a
x

im
u

m
 w

e
ig

h
t)

, 
w

it
h

 
th

e
 r

e
a

c
ti

o
n

s
 d

is
tr

ib
u

te
d

 t
o

 t
h

e
 n

o
s
e
 a

n
d

 
m

a
in

 w
h

e
e
ls

 b
y

,t
h

e
 p

ri
n

c
ip

le
s
 o

f 
s
ta

ti
c
s
, 

a
n

d
 w

it
h

 t
h

e
 d

ra
g

 r
e

a
c
ti

o
n

 a
t 

th
e

 g
ro

u
n

d
 

a
p

p
li

e
d

 o
n

ly
 a

t 
w

h
e
e
ls

 w
it

h
 b

ra
k

e
s
.

(b
) 

I
f 

s
p

e
c
ia

ll
y
 

c
o

n
s
tr

u
c
te

d
 

ti
re

s
 

a
re

 
u

s
e
d

, 
th

e
 

w
h

e
e
ls

 
m

u
s
t 

b
e
 

p
la

in
ly

 
a

n
d

 
c
o

n
s
p

ic
u

o
u

s
ly

 
m

a
rk

e
d

 
to

 
th

a
t 

e
ff

e
c
t.

 
T

h
e

 
m

a
rk

in
g

s
 

m
u

s
t 

in
c
lu

d
e
 

th
e
 

m
a

k
e
, 

s
iz

e
, 

n
u

m
b

e
r 

o
f 

p
li

e
s
, 

a
n

d
 
id

e
n

ti
fi

c
a

ti
o

n
 

m
a

rk
in

g
 o

f 
th

e
 p

ro
p

e
r 

ti
re

.

§
 2

3
.7

3
5

 
B

ra
k

e
s
.

T
h

e
r
e

 
m

u
s
t 

b
e
 

b
ra

k
e
s
 

th
a

t 
a

re
 

a
d

e


q
u

a
te

 t
o

—
(a

) 
P

r
e

v
e

n
t 

th
e
 
a

ir
p

la
n

e
 f

r
o

m
 r

o
ll

in
g

 
o

n
 a

 p
a

v
e
d

 r
u

n
w

a
y
 w

it
h

 t
a

k
e
o

ff
 p

o
w

e
r 

o
n

 
th

e
 c

r
it

ic
a

l 
e
n

g
in

e
; 

a
n

d
(b

) 
P

r
o

v
id

e
 

a
d

e
q

u
a

te
 

s
p

e
e
d

 
c
o

n
tr

o
l 

d
u

ri
n

g
 

ta
x

ii
n

g
 

w
it

h
o

u
t 

e
x

c
e
s
s
iv

e
 

p
il

o
t 

lo
a

d
s
.

E
a

c
h

 
s

k
i 

m
u

s
t
 

b
e

 
a

p
p

r
o

v
e

d
. 

T
fi

e
 

m
a

x
im

u
m

 
li

m
it

 
lo

a
d

 
r
a

t
in

g
 

o
f 

e
a

c
h

, 
s
k

i 
m

u
s

t
 e

q
u

a
l 

o
r
 e

x
c

e
e

d
 t

h
e

 m
a

x
im

u
m

 l
im

it
 

lp
a

d
 

d
e

t
e

r
m

in
e

d
 

u
n

d
e

r
 

t
h

e
 

a
p

p
li

c
a

b
le

 

g
r
o

u
n

d
 

lo
a

d
 

r
e

q
u

ir
e

m
e

n
t
s

 
o

f 
t
h

is
 
p

a
rt

.

F
l

o
a

t
s

 a
n
d
 H

u
l
l
s

 

§
 2

3
.7

5
1

 
M

a
in

 f
lo

a
t 

b
u

o
y

a
n

c
y

.

(a
) 

E
a

c
h

 m
a

in
 f

lo
a

t 
m

u
s
t 

h
a

v
e
—

(
1

)
 

A
 b

u
o

y
a

n
c
y
 o

f 
8
0
 p

e
rc

e
n

t 
in

 e
x
c
e
s
s
 

o
f 

th
a

t 
re

q
u

ir
e
d

 t
o

 s
u

p
p

o
rt

 t
h

e
 m

a
x

im
u

m
 

w
e

ig
h

t 
o

f 
th

e
 s

e
a

p
la

n
e
 
o

r 
a

m
p

h
ib

ia
n

 i
n

 
fr

e
s
h

 w
a

te
r;

 a
n

d
(2

) 
E

n
o

u
g

h
 w

a
te

rt
ig

h
t 

c
o

m
p

a
rt

m
e
n

ts
 

to
 p

ro
v
id

e
 r

e
a

s
o

n
a

b
le

 a
s
s
u

ra
n

c
e
 t

h
a

t 
th

e
 

s
e
a

p
la

n
e
 o

r
 a

m
p

h
ib

ia
n

 w
il

l 
s
ta

y
 a

fl
o

a
t 

if
 

a
n

y
 t

w
o

 c
o

m
p

a
rt

m
e
n

ts
 o

f 
th

e
 m

a
in

 f
lo

a
ts

 
a

re
 f

lo
o
d

e
d

.
(b

) 
E

a
c
h

 
m

a
in

 f
lo

a
t 

m
u

s
t 

c
o

n
ta

in
 
a

t 
le

a
s
t 

fo
u

r 
w

a
te

rt
ig

h
t 

c
o

m
p

a
rt

m
e
n

ts
 
a

p


p
ro

x
im

a
te

ly
 e

q
u

a
l 
in

 v
o

lu
m

e
;

§
 2

3
.7

5
3

 
M

a
in

 f
lo

a
t 

d
e
s
ig

n
.

E
a

c
h

 s
e
a

p
la

n
e
 m

a
in

 f
lo

a
t 

m
u

s
t 

b
e
 a

p


p
ro

v
e

d
 a

n
d

 m
u

s
t 

m
e
e
t 

th
e

 r
e
q

u
ir

e
m

e
n

ts
 

o
f 

§ 
2
3
.5

2
1
.

§
 2

3
.7

5
5

 
H

u
ll

s
.

(a
) 

T
h

e
 h

u
ll

 o
f 

a
 h

u
ll

 s
e
a

p
la

n
e
 o

r 
a

m


p
h

ib
ia

n
 
o

f 
1
,5

0
0
 
p

o
u

n
d

s
 
o

r 
m

o
re

 
m

a
x

i
m

u
m

 w
e
ig

h
t 

m
u

s
t 

h
a

v
e
 w

a
te

rt
ig

h
t 

c
o

m


p
a

rt
m

e
n

ts
 d

e
s
ig

n
e
d

 a
n

d
 a

rr
a

n
g
e
d

 s
o
 t

h
a

t 
th

e
 

h
u

ll
, 

a
u

x
il

ia
ry

 
fl

o
a

ts
, 

a
n

d
 

ti
re

s
 

(i
f 

u
s

e
d

),
 

w
il

l 
k

e
e
p

 
th

e
 

a
ir

p
la

n
e
 

a
fl

o
a

t 
in

 
fr

e
s
h

 w
a

te
r 

w
h

e
n

—
(1

) 
F

o
r
 
a

ir
p

la
n

e
s
 

o
f 

5
,0

0
0
 

p
o
u

n
d

s
 
o

r 
m

o
re

 m
a

x
im

u
m

 w
e
ig

h
t,

 a
n

y
 t

w
o

 a
d

ja
c
e
n

t 
c
o

m
p

a
rt

m
e
n

ts
 a

re
 f

lo
o

d
e
d

; 
a

n
d

(2
) 

F
o

r
 
a

ir
p

la
n

e
s
 
o

f 
1
,5

0
0
 
p

o
u

n
d

s
 
u

p
 

to
, 

b
u

t 
n

o
t 

in
c
lu

d
in

g
, 

5
,0

0
0
 p

o
u

n
d

s
 m

a
x

i
m

u
m

 w
e
ig

h
t,

 a
n

y
 s

in
g
le

 c
o

m
p

a
rt

m
e
n

t 
is

 

fl
o

o
d

e
d

.
(b

) 
T

h
e

 h
u

ll
s
 o

f 
h

u
ll

 s
e
a

p
la

n
e
s
 o

r 
a

m


p
h

ib
ia

n
s
 o

f 
le

s
s
 t

h
a

n
 1

,5
0
0
 p

o
u

n
d

s
 m

a
x

i
m

u
m

 w
e
ig

h
t 

n
e
e
d

 n
o

t 
b

e
 c

o
m

p
a

rt
m

e
n

te
d

.
(c

) 
B

u
lk

h
e
a

d
s
 

w
it

h
 

w
a

te
rt

ig
h

t 
d

o
o
rs

 
m

a
y

 b
e
 u

s
e
d

 f
o

r
 c

o
m

m
u

n
ic

a
ti

o
n

 b
e
tw

e
e
n

 
c
o

m
p

a
rt

m
e
n

ts
.

§
 2

3
.7

5
7

 
A

u
x

il
ia

ry
 f

lo
a
ts

.

A
u

x
il

ia
r
y

 
fl

o
a

ts
 
m

u
s
t 

b
e
 

a
rr

a
n

g
e
d

 
s
o
 

th
a

t,
 

w
h

e
n

 
c
o

m
p

le
te

ly
 

s
u

b
m

e
rg

e
d

 
in

 
fr

e
s
h

 
w

a
te

r,
 

th
e

y
 

p
ro

v
id

e
 

a
 

r
ig

h
ti

n
g

 
m

o
m

e
n

t 
o

f 
a

t 
le

a
s
t 

1
.5

 
ti

m
e
s
 t

h
e

 u
p

s
e
t

ti
n

g
 m

o
m

e
n

t 
c
a

u
s
e
d

 
b

y
 t

h
e

 s
e
a

p
la

n
e
 o

r 
a

m
p

h
ib

ia
n

 b
e
in

g
 t

il
te

d
.
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P
e

r
s

o
n
n
e
l
 

a
n
d
 
C

a
r
g
o
 
A

c
c

o
m

m
o

d
a

t
i
o
n
s

 

§
 2

3
.7
7
1
 

P
il

o
t 

c
o

m
p

a
rt

m
e

n
t.

F
o

r
 

e
a

c
h

 
p

il
o

t 
c
o

m
p

a
rt

m
e
n

t—
(a

) 
T

h
e

 
c
o

m
p

a
rt

m
e
n

t 
a

n
d

 
it

s
 

e
q

u
ip


m

e
n

t 
m

u
s
t 

a
ll

o
w

 
e
a

c
h

 
p

il
o

t 
to

 
p

e
r
fo

rm
 

h
is

 d
u

ti
e
s
 w

it
h

o
u

t 
u

n
re

a
s
o

n
a

b
le

 c
o

n
c
e
n


tr

a
ti

o
n

 o
r 

fa
ti

g
u

e
; 

a
n

d
(b

) 
T

h
e

 
a

e
ro

d
y

n
a

m
ic

 
c
o

n
tr

o
ls

 
li

s
te

d
 

in
 

§ 
2
3
.7

7
9
, 

e
x

c
lu

d
in

g
 

c
a

b
le

s
 

a
n

d
 

c
o

n


tr
o

l 
ro

d
s
, 

m
u

s
t 

b
e
 

lo
c
a

te
d

 
w

it
h

 
re

s
p

e
c
t 

to
 
th

e
 
p

ro
p

e
ll

e
rs

 
s
o
 t

h
a

t 
n

o
 p

a
r
t 

o
f 

th
e
 

p
il

o
t 

o
r
 

th
e
 

c
o

n
tr

o
ls

 
li

e
s
 

in
 

th
e
 ̂

re
g
io

n
 

b
e
tw

e
e
n

 
th

e
 

p
la

n
e
 

o
f 

ro
ta

ti
o

n
 

O
f 

a
n

y
 

in
b

o
a

rd
 

p
ro

p
e

ll
e
r 

a
n

d
 

th
e
 

s
u

fa
c
e
 

g
e

n


e
ra

te
d

 
b

y
 

a
 

li
n

e
 

p
a

s
s
in

g
 

th
ro

u
g

h
 

th
e
 

c
e
n

te
r 

o
f 

th
e

 
p

ro
p

e
ll

e
r 

h
u

b
 

m
a

k
in

g
 

a
n

 
a

n
g

le
 o

f 
5
 d

e
g

re
e
s
 f

o
r
w

a
r
d

 o
r 

a
ft

 o
f 

th
e
 

p
la

n
e
 

o
f 

ro
ta

ti
o

n
 
o

f 
th

e
 
p

ro
p

e
ll

e
r.

§
2

3
.7

7
3

 
P

il
o

t 
c

o
m

p
a

rt
m

e
n

t 
v

ie
w

.

(a
) 

E
a

c
h

 
p

il
o

t 
c
o

m
p

a
rt

m
e
n

t 
m

u
s
t 

b
e
 

fr
e

e
 f

r
o

m
 g

la
r
e
 a

n
d

 r
e
fl

e
c
ti

o
n

s
 t

h
a

t 
c
o
u

ld
 

in
te

r
fe

r
e

 
w

it
h

 
th

e
 

p
il

o
t’

s
 

v
is

io
n

, 
a

n
d

 
d

e
s
ig

n
e
d

 s
o
 t

h
a

t—
(1

) 
T

h
e

 
p

il
o

t’
s 

v
ie

w
 i

s
 s

u
ff

ic
ie

n
tl

y
 
e

x


te
n

s
iv

e
, 

c
le

a
r,

 
a

n
d

 
u

n
d

is
to

rt
e
d

, 
fo

r
 
s
a

fe
 

o
p

e
ra

ti
o

n
; 

a
n

d
(2

) 
E

a
c
h

 
p

il
o

t 
is

 
p

ro
te

c
te

d
 
fr

o
m

 
th

e
 

e
le

m
e
n

ts
 

s
o
 

th
a

t 
m

o
d

e
ra

te
 

ra
in

/
c
o

n
d

i-
 

ti
o

n
s
 

d
o

 
n

o
t 

u
n

d
u

ly
 

im
p

a
ir

 
h

is
 
v

ie
w

 
o

f 
th

e
 f

li
g

h
t 

p
a

th
 i

n
 n

o
rm

a
l 

fl
ig

h
t 

a
n

d
 w

h
il

e
 

la
n

d
in

g
.

(b
) 

I
f 

c
e
r
ti

fi
c

a
ti

o
n

 f
o

r
 n

ig
h

t 
o

p
e
ra

ti
o

n
 

is
 r

e
q

u
e
s
te

d
, 

c
o

m
p

li
a

n
c
e
 w

it
h

 p
a

ra
g

ra
p

h

(a
) 

o
f 

th
is

 
s
e
c
ti

o
n

 
m

u
s
t 

b
e
 

s
h

o
w

n
 

in
 

n
ig

h
t 

fl
ig

h
t 

te
s
ts

.

§
 2

3
.7

7
5

 
W

in
d

s
h

ie
ld

s
 a

n
d

 w
in

d
o

w
s
.

(a
) 

N
o

n
s
p

li
n

te
ri

n
g

 
s
a

fe
ty

 
g
la

s
s
 

m
u

s
t 

b
e
 u

s
e
d

 i
n

 i
n

te
rn

a
l 

g
la

s
s
 p

a
n

e
s
.

(b
) 

T
h

e
 

d
e
s
ig

n
 

o
f 

w
in

d
s
h

ie
ld

s
, 

w
in



d
o
w

s
, 

a
n

d
 

c
a

n
o

p
ie

s
 

in
 

p
re

s
s
u

ri
ze

d
 

a
ir



p
la

n
e
s
 m

u
s
t 

b
e
 b

a
s
e
d

 o
p
. 

fa
c
to

rs
 p

e
c
u

li
a

r 
to

 
h

ig
h

 
a

lt
it

u
d

e
 

o
p

e
ra

ti
o

n
, 

in
c
lu

d
in

g
—

(1
) 

T
h

e
 

e
ff

e
c
ts

 
o

f 
c
o

n
ti

n
u

o
u

s
 

a
n

d
 

c
y

c
li

c
 p

re
s
s
u

ri
z
a

ti
o

n
 l

o
a

d
in

g
s

;

(2
) 

T
h

e
 

in
h

e
re

n
t 

c
h

a
ra

c
te

ri
s
ti

c
s
 

o
f 

th
e
 m

a
te

ri
a

l 
u

s
e
d

; 
a

n
d

(3
) 

T
h

e
 

e
ff

e
c
ts

 
o

f 
te

m
p

e
ra

tu
re

s
 

a
n

d
 

te
m

p
e
ra

tu
re

 g
ra

d
ie

n
ts

.
(c

) 
O

n
 

p
re

s
s
u

ri
ze

d
 

a
ir

p
la

n
e
s
, 

a
n

 
in


c
lo

s
u

re
 

c
a

n
o

p
y
 

in
c
lu

d
in

g
 

a
 
re

p
re

s
e
n

ta


ti
v

e
 

p
a

r
t 

o
f 

th
e

 
in

s
ta

ll
a

ti
o

n
 

m
u

s
t 

b
e

s
u

b
je

c
te

d
 
to

 s
p

e
c
ia

l 
te

s
ts

 t
o

 a
c
c
o

u
n

t 
fo

r
 

th
e
 

c
o

m
b

in
e
d

 
e
ff

e
c
ts

 
o

f 
c
o

n
ti

n
u

o
u

s
 
a

n
d

 
c
y

c
li

c
 
p

re
s
s
u

ri
z
a

ti
o

n
 
lo

a
d

in
g

s
 
a

n
d

 f
li

g
h

t 
lo

a
d

s
.

(d
) 

T
h

e
 w

in
d

s
h

ie
ld

 
a

n
d

 s
id

e
 w

in
d

o
w

s
 

fo
r
w

a
r
d

 
o

f 
th

e
 

p
il

o
t’

s
 

b
a

c
k

 
w

h
e
n

 
h

e
 

is
 

s
e
a

te
d

 i
n

 t
h

e
 n

o
rm

a
l 

fl
ig

h
t 

p
o

s
it

io
n

 m
u

s
t 

h
a

v
e
 
a

 
lu

m
in

o
u

s
 
tr

a
n

s
m

it
ta

n
c
e
 
v
a

lu
e
 
o

f 
n

o
t 

le
s
s
 t

h
a

n
 7

0
 p

e
rc

e
n

t.

§
 2

3
.7

7
7

 
C

o
c

k
p

it
 c

o
n

tr
o

ls
.

(a
) 

E
a

c
h

 
c
o

c
k

p
it

 
c
o

n
tr

o
l 

m
u

s
t 

b
e
 
lo


c
a

te
d

 
a

n
d

 
(e

x
c
e
p

t 
w

h
e
re

 
it

s
 
fu

n
c
ti

o
n

 
is

 
o

b
v
io

u
s
) 

id
e
n

ti
fi

e
d

 t
o

 p
ro

v
id

e
 c

o
n

v
e
n

ie
n

t 
o

p
e
ra

ti
o

n
 
a

n
d

 t
o

 p
re

v
e
n

t 
c
o

n
fu

s
io

n
 
a

n
d

 
in

a
d

v
e
rt

e
n

t 
o

p
e
ra

ti
o

n
.

(b
) 

T
h

e
 c

o
n

tr
o

ls
 m

u
s
t 

b
e
 l

o
c
a

te
d

 a
n

d
 

a
rr

a
n

g
e
d

 s
o
 t

h
a

t 
th

e
 p

il
o

t,
 w

h
e
n

 s
e
a

te
d

, 
h

a
s
 

fu
ll

 
a

n
d

 
u

n
re

s
tr

ic
te

d
 

m
o

v
e
m

e
n

t 
o

f 
e
a

c
h

 
c
o

n
tr

o
l 

w
it

h
o

u
t 

in
te

rf
é

re
n

c
e
 

fr
o

m
 

e
it

h
e
r 

h
is

 c
lo

th
in

g
 o

r 
th

e
 c

o
c
k

p
it

 s
tr

u
c


tu
re

.
(c

) 
Id

e
n

ti
c

a
l 

p
o

w
e
rp

la
n

t 
c
o

n
tr

o
ls

 
fo

r
 

e
a

c
h

 
e
n

g
in

e
 
m

u
s
t 

b
e
 
lo

c
a

te
d

 
to

 
p

re
v
e
n

t 
c
o

n
fu

s
io

n
 a

s
 t

o
 t

h
e
 e

n
g
in

e
s
 t

h
e
y

 c
o

n
tr

o
l.

(d
) 

W
in

g
 f

la
p

 a
n

d
 a

u
x

il
ia

ry
 l

if
t 

d
e
v
ic

e
 

c
o

n
tr

o
ls

 m
u

s
t 

b
e
 l

o
c
a

te
d

—
(1

) 
C

e
n

tr
a

ll
y

, 
o

r 
to

 
th

e
 

r
ig

h
t 

o
f 

th
e
 

p
e
d

e
s
ta

l 
o

r 
p

o
w

e
rp

la
n

t 
th

r
o

tt
le

 
c
o

n
tr

o
l 

c
e
n

te
rl

in
e
; 

a
n

d
(2

) 
F

a
r
 
e
n

o
u

g
h

 
a

w
a

y
 
fr

o
m

 t
h

e
 
la

n
d


in

g
 g

e
a

r 
c

o
n

tr
o

l 
to

 a
v
o

id
 c

o
n

fu
s
io

n
.

(e
) 

T
h

e
 l

a
n

d
in

g
 g

e
a

r 
c
o

n
tr

o
l 

m
u

s
t 

b
e
 

lo
c
a

te
d

 t
o

 t
h

e
 l

e
ft

 o
f 

th
e
 t

h
r
o

tt
le

 c
e
n

te
r-

 
li

n
e

 
o

r 
p

e
d

e
s
ta

l 
c
e
n

te
rl

in
e
.

§
 2

3
.7

7
9

 
M

o
ti

o
n

 
a

n
d

 
e

ff
e

c
t 

o
f 

c
o

c
k

p
it

 

c
o

n
tr

o
ls

.

C
o

c
k

p
it

 
c
o

n
tr

o
ls

 
m

u
s
t 

b
e
 

d
e
s
ig

n
e
d

 
s
o
 

th
a

t 
th

e
y

 o
p

e
ra

te
 a

s
 f

o
ll

o
w

s
:

C
o

n
t
r

o
l
s

 
M

o
t
i
o

n
 a

n
d

 e
f
f
e

c
t

A
e

ro
d

y
n

a
m

ic
:

A
il

e
r
o

n
__

__
_

R
ig

h
t
 

(c
lo

c
k

w
is

e
) 

fo
r
 ri

g
h

t
w

in
g

 d
o

w
n

.
E

le
v

a
to

r 
__

__
R

e
a

rw
a

rd
 f

o
r
 n

o
s
e
 u

p
.

R
u

d
d

e
r
__

__
__

R
ig

h
t 

p
e

d
a

l 
fo

rw
a

rd
 

fo
r

n
o

s
e

 r
ig

h
t.

P
o

w
e

rp
la

n
t:

T
h

r
o

t
t
le

__
_
 

F
o

rw
a

rd
 
to

 o
p

e
n

.

§
 2

3
.7

8
1

 
C

o
c

k
p

it
 c

o
n

tr
o

l 
k

n
o

b
 s

h
a
p

e
.

C
o

c
k

p
it

 
c
o

n
tr

o
l 

k
n

o
b

s
 

m
u

s
t 

c
o

n
fo

rm
 

to
 t

h
e

 g
e
n

e
r
a

l 
s
h

a
p

e
s
 
(b

u
t 

n
o

t 
n

e
c
e
s
s
a

r
il

y
 

th
e

 
e
x

a
c
t 

s
iz

e
s
 

o
r
 

s
p

e
c
if

ic
 

p
ro

p
o

r
ti

o
n

s
) 

in
 t

h
e

 f
o

ll
o

w
in

g
 f

ig
u

re
:

§
 2

3
.7

8
3

 
D

o
o

rs
.

(a
) 

E
a

c
h

 c
lo

s
e
d

 c
à

b
in

 w
it

h
 p

a
s
s
e
n

g
e
r 

a
c
c
o

m
m

o
d

a
ti

o
n

s
 m

u
s
t 

h
a

v
e
 
a

t 
le

a
s
t 

o
n

e
 

a
d

e
q

u
a

te
 

a
n

d
 

e
a

s
il

y
 

a
c
c
e
s
s
ib

le
 

e
x

te
rn

a
l 

d
o

o
r.

(b
) 

N
o

 p
a

s
s
e
n

g
e
r 

d
o

o
r 

m
a

y
 b

e
 l

o
c
a

te
d

 

w
it

h
 r

e
s
p

e
c
t 

to
 a

n
y
 p

ro
p

e
ll

e
r 

d
is

c
 s

o
 a

s
 t

o
 

e
n

d
a

n
g

e
r 

p
e
rs

o
n

s
 u

s
in

g
 t

h
a

t 
d

o
o
r.

§
 2

3
.7

8
5

 
S

e
a
ts

 a
n

d
 b

e
rt

h
s
.

(a
) 

E
a

c
h

 s
e
a

t,
 b

e
rt

h
, 

a
n

d
 i

ts
 s

u
p

p
o

rt


in
g

 
s
tr

u
c
tu

re
, 

m
u

s
t 

b
e
 
d

e
s
ig

n
e
d

 
fo

r
 

o
c


c
u

p
a

n
ts

 w
e
ig

h
in

g
 a

t 
le

a
s
t 

1
7
0
 p

o
u

n
d

s
 (

o
r
 

1
9
0
 
p

o
u

n
d

s
 
w

it
h

 
p

a
ra

c
h

u
te

 
fo

r
 

s
e
a

ts
 
in

 
u

ti
li

ty
 a

n
d

 a
c
ro

b
a

ti
c
 c

a
te

g
o

ry
 a

ir
p

la
n

e
s

),
 

a
n

d
 f

o
r
 t

h
e
 m

a
x

im
u

m
 l

o
a

d
 f

a
c
to

rs
 c

o
rr

e


s
p

o
n

d
in

g
 

to
 

th
e

 
s
p

e
c
if

ie
d

 
fl

ig
h

t 
a

n
d

 
g
ro

u
n

d
 

lo
a

d
 

c
o

n
d

it
io

n
s
, 

in
c
lu

d
in

g
 

th
e

 
e
m

e
rg

e
n

c
y
 l

a
n

d
in

g
 c

o
n

d
it

io
n

s
 p

re
s
c
ri

b
e
d

 
in

 §
 2

3
.5

6
1
.

(b
) 

E
a

c
h

 s
e
a

t 
a

n
d

 b
e
rt

h
 m

u
s
t 

b
e
 
a

p


p
ro

v
e
d

.
(c

) 
E

a
c
h

 
p

il
o

t 
s
e
a

t 
m

u
s
t 

b
e
 
d

e
s
ig

n
e
d

 
fo

r
 t

h
e
 
re

a
c
ti

o
n

s
 r

e
s
u

lt
in

g
 f

r
o

m
 t

h
e
 a

p


p
li

c
a

ti
o

n
 

o
f 

p
il

o
t 

fo
rc

e
s
 
to

 
th

e
 

p
ri

m
a

ry
 

fl
ig

h
t 

c
o

n
tr

o
ls

, 
a
s
 p

re
s
c
ri

b
e
d

 
in

 
§ 

2
3
.3

9
5
.

(d
) 

U
n

le
s
s
 
o

th
e
rw

is
e
 

p
la

c
a

rd
e
d

, 
e
a

c
h

 
s
e
a

t 
in

 u
ti

li
ty

 a
n

d
 a

c
ro

b
a

ti
c
 c

a
te

g
o

ry
 a

ir


p
la

n
e
s
 m

u
s
t 

b
e
 d

e
s
ig

n
e
d

 t
o

 a
c
c
o

m
m

o
d

a
te

 
p

a
s
s
e
n

g
e
rs

 w
e
a

ri
n

g
 p

a
ra

c
h

u
te

s
.

(e
) 

E
a

c
h

 b
e
r
th

 i
n

s
ta

ll
e
d

 p
a

ra
ll

e
l 
to

 t
h

e
 

lo
n

g
it

u
d

in
a

l 
a

x
is

 o
f 

a
n

 a
ir

p
la

n
e
 m

u
s
t 

b
e
 

d
e
s
ig

n
e
d

 s
o
 t

h
a

t 
th

e
 f

o
rw

a
rd

 p
a

rt
 h

a
s
 a

 
p

a
d

d
e
d

 e
n

d
-b

o
a

rd
, 

c
a

n
v
a

s
 d

ia
p

h
ra

g
m

, 
o

r 
e
q

u
iv

a
le

n
t 

m
e
a

n
s
 t

h
a

t 
c
a

n
 w

it
h

s
ta

n
d

 t
h

e
 

s
ta

ti
c
 l

o
a

d
 r

e
a

c
ti

o
n

 o
f 

th
e
 o

c
c
u

p
a

n
t 

w
h

e
n

 
th

e
 o

c
c
u

p
a

n
t 

is
 s

u
b

je
c
te

d
 t

o
 t

h
e
 f

o
rw

a
rd

 
in

e
rt

ia
 f

o
rc

e
s
 p

re
s
c
ri

b
e
d

 i
n

 
§ 

2
3
.5

6
1
. 

In
 

a
d

d
it

io
n

—
(1

) 
T

h
e

 b
e
r
th

 m
u

s
t 

h
a

v
e

 a
n

 a
p

p
ro

v
e
d

 
s

a
fe

ty
 b

e
lt

 a
n

d
 m

a
y
 n

o
t 

h
a

v
e
 c

o
m

e
rs

 o
r 

o
th

e
r 

p
a

rt
s
 l

ik
e
ly

 t
o

 c
a

u
s
e
 s

e
ri

o
u

s
 i

n
ju

ry
 

to
 

a
 

p
e
rs

o
n

 
o

c
c
u

p
y
in

g
 

it
 

d
u

ri
n

g
 

e
m

e
r

g
e
n

c
y
 c

o
n

d
it

io
n

s
; 

a
n

d
(2

) 
S

a
fe

ty
 

b
e
lt

 
a

tt
a

c
h

m
e
n

ts
 

fo
r
 

th
e
 

b
e
rt

h
 m

u
s
t 

b
e
 d

e
s
ig

n
e
d

 t
o

 w
it

h
s
ta

n
d

 t
h

e
 

c
r
it

ic
a

l 
lo

a
d

s
 

re
s
u

lt
in

g
 

fr
o

m
 

re
le

v
a

n
t 

fl
ig

h
t 

a
n

d
 

g
ro

u
n

d
 

lo
a

d
 

c
o

n
d

it
io

n
s
 

a
n

d
 

fr
o

m
 
th

e
 

e
m

e
rg

e
n

c
y
 

la
n

d
in

g
 
c
o

n
d

it
io

n
s
 

p
re

s
c
ri

b
e
d

 i
n

 §
 2

3
.5

6
1
, 

w
it

h
 t

h
e
 e

x
c
e
p

ti
o

n
 

. o
f 

th
e
 f

o
r
w

a
r
d

 l
o

a
d

.
(f

) 
P

r
o

o
f 

o
f 

c
o

m
p

li
a

n
c
e
 

w
it

h
 

th
e
 

s
tr

e
n

g
th

 
a

n
d

 
d

e
fo

rm
a

ti
o

n
 
re

q
u

ir
e
m

e
n

ts
 

o
f 

th
is

 s
e
c
ti

o
n

 f
o

r
 s

e
a

ts
 
a

n
d

 
b

e
rt

h
s
 
a

p


p
ro

v
e

d
 a

s
 p

a
r
t 

o
f 

th
e
 t

y
p

e
 d

e
s
ig

n
 a

n
d

 f
o

r
 

s
e
a

t 
a

n
d

 
b

e
rt

h
 

in
s
ta

ll
a

ti
o

n
s
 

m
a

y
 

b
e
 

s
h

o
w

n
 b

y
—

(1
) 

S
tr

u
c
tu

ra
l 

a
n

a
ly

s
is

, 
if

 
th

e
 

s
tr

u
c


tu
re

 
c
o

n
fo

rm
s
 

to
 
c
o

n
v
e
n

ti
o

n
a

l 
a

ir
p

la
n

e
 

ty
p

e
s
 

fo
r
 

w
h

ic
h

 
e
x

is
ti

n
g

 
m

e
th

o
d

s
 

o
f 

a
n

a
ly

s
is

 a
re

 k
n

o
w

n
 t

o
 b

e
 r

e
li

a
b

le
;

(2
) 

A
 c

o
m

b
in

a
ti

o
n

 o
f 

s
tr

u
c
tu

ra
l 

a
n

a
l

y
s
is

 a
n

d
 
s
ta

ti
c
 l

o
a

d
 t

e
s
ts

 
to

 l
im

it
 
lo

a
d

s
; 

o
r

(3
) 

S
ta

ti
c
 l

o
a

d
 t

e
s
ts

 t
o

 u
lt

im
a

te
 l

o
a

d
s
.

T
h

e
 i

n
e
rt

ia
 f

o
rc

e
s
 p

re
s
c
ri

b
e
d

 
in

 
§ 

2
3
.5

6
1
 

m
u

s
t 

b
e
 

m
u

lt
ip

li
e

d
 

b
y
 

a
 

fa
c

to
r
 

o
f 

1
.3

3
 

(r
a

th
e

r 
th

a
n

 
b

y
 
th

e
 

fi
tt

in
g

 
fa

c
to

r
 
p

r
e


s
c
ri

b
e
d

 
in

 
§ 

2
3

.6
2

5
) 

in
 

d
e
te

rm
in

in
g

 
th

e
 

s
tr

e
n

g
th

 
o

f 
th

e
 

a
ta

c
h

m
e
n

t 
o

f 
e
a

c
h

 s
e
a

t 
o

r 
b

e
r
th

 t
o

 t
h

e
 s

tr
u

c
tu

re
.

§
 2

3
.7

8
7

 
C

a
rg

o
 c

o
m

p
a
rt

m
e
n

ts
.

(a
) 

E
a

c
h

 c
a

rg
o

 c
o

m
p

a
rt

m
e
n

t 
m

u
s
t 

b
e
 

d
e
s
ig

n
e
d

 
fo

r
 

it
s
 

p
la

c
a

rd
e
d

 
m

a
x

im
u

m
 

w
e

ig
h

t 
o

f 
c
o

n
te

n
ts

 
a

n
d

 
fo

r
 
th

e
 
c
r
it

ic
a

l

1 7 9 7 4  RU LES A N D  R EG U LA T I O N S



Pr
o

t
e

c
t

i
o
n

l
o
a
d

 
d

l
s
t
r
l
 b
u
 t
l
o
x
i
s
 

a
t
 

t
i
t
l
e
 

a
p

p
r
o
p

r
i
a
t
e

m
a

x
im

u
m

 l
o

a
d

 
fa

c
to

rs
 
c

o
rr

e
s
p

o
n

d
in

g
 t

o
 

th
e
 f

li
g

h
t 

a
n

d
 g

ro
u

n
d

 l
o

a
d

 c
o

n
d

it
io

n
s
 o

f 
th

is
 p

a
rt

.
(b

) 
T

h
e

r
e

 
m

u
s
t 

b
e
 
m

e
a

n
s
 
to

 
p

re
v
e
n

t 
th

e
 c

o
n

te
n

ts
 o

f 
a

n
y

 c
a

rg
o

 
c
o

m
p

a
rt

m
e
n

t 
fr

o
m

 b
e
c
o

m
in

g
 a

 h
a

z
a

rd
 b

y
 s

h
if

ti
n

g
.

(c
) 

T
h

e
r
e

 
m

u
s
t 

b
e
 

m
e
a

n
s
 

to
 
p

ro
te

c
t 

th
e

 
p

a
s
s
e
n

g
e
rs

 
fr

o
m

 
in

ju
r
y

 
b

y
 
th

e
 c

o
n


te

n
ts

 
o

f 
a

n
y
 

c
a

rg
o

 
c
o

m
p

a
rt

m
e
n

t 
w

h
e
n

 
th

e
 u

lt
im

a
te

 f
o

r
w

a
r
d

 i
n

e
rt

ia
 f

o
r
c

e
 i

s
 4

.5
gr

.

§
 2

3
.8

0
7

 
E

m
e

rg
e

n
c

y
 e

x
it

s
.

(a
) 
N
u
m
b

e
r
 a

n
d

 l
o

c
a

ti
o

n
. 

E
m

e
rg

e
n

c
y
 

e
x

it
s
 

m
u

s
t 

b
e
 

lo
c
a

te
d

 
to

 
a

ll
o

w
 

e
s
c
a

p
e
 

w
it

h
o

u
t 

c
ro

w
d

in
g

 i
n

 a
n

y
 p

ro
b

a
b

le
 c

ra
s
h

 
a

tt
it

u
d

e
. 

T
h

e
 

a
ir

p
la

n
e
 

m
u

s
t 

h
a

v
e
 

a
t 

le
a

s
t 

th
e

 f
o

ll
o

w
in

g
 e

m
e
rg

e
n

c
y

 e
x

it
s
:

(1
) 

F
o

r
 

a
n

 
a

ir
p

la
n

e
 

w
it

h
 

a
 

s
e
a

ti
n

g
 

c
a

p
a

c
it

y
 

o
f 

m
o

re
 

th
a

n
 

fi
v

e
 

o
c
c
u

p
a

n
ts

, 
b

u
t 

le
s
s
 t

h
a

n
 
1
6
, 

a
t 

le
a

s
t 

o
n

e
 e

m
e
rg

e
n

c
y

 
e

x
it

 
o

n
 

th
e
 

o
p

p
o

s
it

e
 

s
id

e
 

o
f 

th
e

 
c
a

b
in

 
fr

o
m

 t
h

e
 m

a
in

 d
o

o
r 

s
p

e
c
if

ie
d

 i
n

 §
 2

3
.7

8
3
.

(2
) 

F
o

r
 

a
n

 
a

ir
p

la
n

e
 

w
it

h
 

a
 

s
e
a

ti
n

g
 

c
a

p
a

c
it

y
 o

f 
m

o
re

 t
h

a
n

 1
5
 o

c
c
u

p
a

n
ts

, 
th

e
 

e
m

e
rg

e
n

c
y
 e

x
it

 s
p

e
c
if

ie
d

 i
n

 s
u

b
p

a
ra

g
ra

p
h

(1
) 

o
f 

th
is

 p
a

ra
g

ra
p

h
, 

a
n

d
 a

n
 e

m
e
rg

e
n

c
y
 

e
x

it
 i

n
 
th

e
 
to

p
 
o

r 
s
id

e
 
o

f 
th

e
 
c
a

b
in

 
fo

r
 

e
a

c
h

 s
e
v
e
n

 o
c
c
u

p
a

n
ts

, 
o

r 
fr

a
c

ti
o

n
 t

h
e

re


o
f,

 
a

b
o

v
e
 

1
5
. 

H
o

w
e
v
e
r,

 
n

o
 

m
o

re
 

th
a

n
 

fo
u

r
 e

x
it

s
 a

re
 r

e
q

u
ir

e
d

 i
f 

th
e

ir
 a

rr
a

n
g

e


m
e

n
t 

a
n

d
 s

iz
e
 a

ll
o

w
 q

u
ic

k
 e

v
a

c
u

a
ti

o
n

 o
f 

e
a

c
h

 o
c
c
u

p
a

n
t.

(3
) 

I
f 

th
e

 p
il

o
t 

c
o

m
p

a
rt

m
e
n

t 
is

 s
e
p

a


ra
te

d
 
fr

o
m

 
th

e
 
c
a

b
in

 
b

y
 
a

 
d

o
o

r 
th

a
t 

is
 

li
k

e
ly

 
to

 
b

lo
c
k

 
th

e
 

p
il

o
t’

s
 

e
s
c
a

p
e
 

in
 

a
 

m
in

o
r 

c
ra

s
h

, 
th

e
re

 m
u

s
t 

b
e
 a

n
 e

x
it

 i
n

 t
h

e
 

p
il

o
t’

s
 

c
o

m
p

a
rt

m
e
n

t.
 

T
h

e
 

n
u

m
b

e
r 

o
f 

e
x

it
s
 r

e
q

u
ir

e
d

 b
y

 s
u

b
p

a
ra

g
ra

p
h

s
 
(1

) 
a

n
d

(2
) 

o
f 

th
is

 
p

a
ra

g
ra

p
h

 
m

u
s
t 

th
e

n
 

b
e
 

s
e
p

a
ra

te
ly

 d
e
te

rm
in

e
d

 f
o

r
 t

h
e

 p
a

s
s
e
n

g
e
r 

c
o

m
p

a
rt

m
e
n

t,
 u

s
in

g
 t

h
e

 s
e
a

ti
n

g
 c

a
p

a
c
it

y
 

o
f 

th
a

t 
c
o

m
p

a
rt

m
e
n

t.
(b

) 
T

y
p

e
 

a
n

d
 

o
p

e
r
a

ti
o

n
. 

E
m

e
rg

e
n

c
y

 

e
x

it
s
 m

u
s
t 

b
e
 
m

o
v
a

b
le

 
w

in
d

o
w

s
, 

p
a

n
e
ls

, 

o
r 

e
x

te
rn

a
l 

d
o

o
rs

, 
th

a
t 

p
ro

v
id

e
 

a
 

c
le

a
r 

a
n

d
 
u

n
o

b
s
tr

u
c
te

d
 
o

p
e
n

in
g
 
la

r
g

e
 
e
n

o
u

g
h

 

to
 a

d
m

it
 a

 1
9

-b
y
-2

6
-i

n
c
h

 e
ll

ip
s
e
. 

In
 a

d


d
it

io
n

, 
e
a

c
h

 e
m

e
rg

e
n

c
y

 e
x

it
 m

u
s
t—

(1
) 

B
e

 r
e

a
d

il
y

 a
c
c
e
s
s
ib

le
, 

re
q

u
ir

in
g

 n
o

 

e
x

c
e
p

ti
o

n
a

l 
a

g
il

it
y

 
to

 
b

e
 
u

s
e
d

 
in

 
e
m

e
r

g
e
n

c
ie

s
;

(2
) 

H
a

v
e

 a
 m

e
th

o
d

 o
f 

o
p

e
n

in
g
 t

h
a

t 
is

 

s
im

p
le

 
a

n
d

 
o

b
v
io

u
s
;

(3
) 

B
e

 a
rr

a
n

g
e
d

 a
n

d
 m

a
rk

e
d

 f
o

r
 e

a
s
y
 

lo
c
a

ti
o

n
 a

n
d

 o
p

e
ra

ti
o

n
, 

e
v
e
n

 i
n

 d
a

rk
n

e
s
s
;

<
4
>

 
H

a
v

e
 

r
e

a
s

o
n

i
b

 l
 
e
 

p
r
o

v
i
s

i
o

n
s

a
g

a
in

s
t
 

ja
m

m
in

g
 

b
y

 
fu

s
e

la
g

e
 

d
e

fo
r
m

a


t
io

n
; 

a
n

d
(5

) 
In

 
th

e
 
c
a

s
e
 o

f 
a

c
ro

b
a

ti
c
 c

a
te

g
o

ry
 

a
ir

p
la

n
e
s
, 

a
ll

o
w

 e
a

c
h

 o
c
c
u

p
a

n
t 

to
 b

a
il

 o
u

t 
q

u
ic

k
ly

 
w

it
h

 
p

a
ra

c
h

u
te

s
 

a
t 

a
n

y
 

s
p

e
e
d

 
b

e
tw

e
e
n

 V
8
o
 a

n
d

 V
D

.

(e
) 

T
e
s
ts

. 
T

h
e

 
p

r
o

p
e
r 

fu
n

c
ti

o
n

in
g

 
o

f 
e
a

c
h

 
e
m

e
rg

e
n

c
y
 
e

x
it

 
m

u
s
t 

b
e
 
s
h

o
w

n
 

b
y

 t
e
s
ts

.

§
 2

3
.8

3
1

 
V

e
n

ti
la

ti
o

n
.

E
a

c
h

 
p

a
s
s
e
n

g
e
r 

a
n

d
 

c
re

w
 

c
o

m
p

a
rt


m

e
n

t 
m

u
s
t 

b
e
 s

u
it

a
b

ly
 v

e
n

ti
la

te
d

. 
C

a
r

b
o

n
 m

o
n

o
x

id
e
 c

o
n

c
e
n

tr
a

ti
o

n
 m

a
y

 n
o

t 
e

x


c
e
e
d

 o
n

e
 p

a
r
t 

in
 2

0
,0

0
0
 p

a
rt

s
 o

f 
a

ir
.

P
r
e
s
s
u
r
i

z
a

t
i

o
n

 

§
 2

3
.8

4
1

 
P

re
s
s
u

ri
z

e
d

 c
a

b
in

s
.

P
re

s
s
u

ri
z
e
d

 c
a

b
in

s
 m

u
s
t 

h
a

v
e
 
a

t 
le

a
s
t 

th
e

 
fo

ll
o

w
in

g
 v

a
lv

e
s
, 

c
o

n
tr

o
ls

, 
a

n
d

 
in

d
i

c
a

to
rs

, 
fo

r
 c

o
n

tr
o

ll
in

g
 c

a
b

in
 p

re
s
s
u

re
:

(a
) 

T
w

o
 

p
re

s
s
u

re
 

r
e

li
e

f 
v
a

lv
e
s
 

(a
t 

le
a

s
t 

o
n

e
 o

f 
w

h
ic

h
 i

s
 t

h
e

 n
o

rm
a

l 
re

g
u

la
t

in
g

 
v

a
lv

e
) 

to
 

a
u

to
m

a
ti

c
a

ll
y

 
li

m
it

 
th

e
 

p
o

s
it

iv
e
 

p
re

s
s
u

re
 

d
if

fe
re

n
ti

a
l 

to
 

a
 

p
r
e


d
e
te

rm
in

e
d

 
v
a

lu
e
 
a

t 
th

e
 
m

a
x

im
u

m
 r

a
te

 
o

f 
fl

o
w

 d
e

li
v
e
re

d
 b

y
 t

h
e

 p
re

s
s
u

re
 s

o
u

rc
e
. 

T
h

e
 

c
o

m
b

in
e
d

 
c
a

p
a

c
it

y
 

o
f 

th
e
 

r
e

li
e

f 
v
a

lv
e
s
 m

u
s
t 

b
e
 l

a
r
g

e
 e

n
o

u
g

h
 s

o
 t

h
a

t 
th

e
 

fa
il

u
r
e

 o
f 

a
n

y
 o

n
e
 v

a
lv

e
 w

o
u

ld
 n

o
t 

c
a

u
s
e
 

a
n

 
a

p
p

re
c
ia

b
le

 
ri

s
e
 
in

 
th

e
 
p

re
s
s
u

re
 
d

if


fe
re

n
ti

a
l.

 
T

h
e

 
p

re
s
s
u

re
 

d
if

fe
re

n
ti

a
l 

is
 

p
o

s
it

iv
e
 

w
h

e
n

 
th

e
 

in
te

rn
a

l 
p

re
s
s
u

re
 

is
 

g
r
e
a

te
r 

th
a

n
 t

h
e

 e
x

te
rn

a
l.

(b
) 

T
w

o
 
re

v
e
rs

e
 

p
re

s
s
u

re
 

d
if

fe
re

n
ti

a
l 

r
e

li
e

f 
v
a

lv
e
s
 

(o
r
 

th
e

ir
 

e
q

u
iv

a
le

n
ts

) 
to

 
a

u
to

m
a

ti
c
a

ll
y

 
p

re
v
e
n

t 
a

 
n

e
g

a
ti

v
e
 

p
re

s


s
u

re
 
d

if
fe

re
n

ti
a

l 
th

a
t 

w
o

u
ld

 d
a

m
a

g
e
 t

h
e
 

s
tr

u
c
tu

re
. 

H
o

w
e
v
e
r,

 
o

n
e
 

v
a

l
v

e
 

is
 

e
n

o
u

g
h

 
if

 i
t 

is
 
o

f 
a

 
d

e
s
ig

n
 t

h
a

t 
re

a
s
o

n


a
b

ly
 
p

re
c
lu

d
e
s
 
it

s
 m

a
lf

u
n

c
ti

o
n

in
g

.
(c

) 
A

 
m

e
a

n
s
 

b
y

 
w

h
ic

h
 

th
e

 
p

re
s
s
u

re
 

d
if

fe
re

n
ti

a
l 

C
a
n

 
b

e
 
r
a

p
id

ly
 
e
q

u
a

li
ze

d
.

(d
) 

A
n

 
a

u
to

m
a

ti
c
 
o

r 
m

a
n

u
a

l 
re

g
u

la


to
r
 f

o
r
 c

o
n

tr
o

ll
in

g
 t

h
e

 i
n

ta
k

e
 o

r 
e
x

h
a

u
s
t 

a
ir

fl
o

w
, 

o
r 

b
o

th
, 

fo
r
 m

a
in

ta
in

in
g

 t
h

e
 r

e


q
u

ir
e
d

 
in

te
rn

a
l 

p
re

s
s
u

re
s
 

a
n

d
 

a
ir

fl
o

w
 

ra
te

s
.

(e
) 

In
s
tr

u
m

e
n

ts
 t

o
 i

n
d

ic
a

te
 t

o
 t

h
e

 p
i

lo
t 

th
e
 p

re
s
s
u

re
 d

if
fe

re
n

ti
a

l,
 t

h
e

 a
b

s
o

lu
te

 
p

re
s
s
u

re
 

in
 

th
e

 
c
a

b
in

, 
a

n
d

 
th

e
 

r
a

te
 

o
f 

c
h

a
n

g
e
 o

f 
th

e
 a

b
s
o

lu
te

 p
re

s
s
u

re
.

(f
) 

A
 

w
a

rn
in

g
 

d
e
v
ic

e
 

to
 

in
d

ic
a

te
 

to
 

th
e

 
p

il
o

t 
w

h
e
n

 
th

e
 
s
a

fe
 
o

r
 
p

re
s
e
t 

p
re

s


s
u

re
 d

if
fe

re
n

ti
a

l 
a

n
d

 a
b

s
o

lu
te

 c
a

b
in

 p
re

s


s
u

re
 l
im

it
s
 a

re
 e

x
c
e
e
d

e
d

.

(g
>

 
A

 
w

a
r
n

i
n

g
 
p

l
à

c
à

r
d

 
f
o

r
 
t
i
r
e

 
p

i
l
o

t

t
h

e
 

s
t
r
u

c
t
u

r
e

 
is

 
n

o
t
 

d
e

s
ig

n
e

d
 

fo
r
 

p
re

s


s
u

r
e

 d
if

fe
r
e

n
t
ia

ls
 u

p
 t

o
 t

h
e

 m
a

x
im

u
m

 r
e


li

e
f 

v
a

lv
e

 
s

e
t
t
in

g
 

in
 

c
o

m
b

in
a

t
io

n
 

w
it

h
 

la
n

d
in

g
 
lo

a
d

s
.

(h
) 

A
 
m

e
a

n
s
 

to
 

s
to

p
 

ro
ta

ti
o

n
 

o
f 

th
e
 

c
o

m
p

re
s
s
o

r 
o

r 
to

 d
iv

e
rt

 a
ir

fl
o

w
 f

r
o

m
 t

h
e
 

c
a

b
in

 i
f 

c
o

n
ti

n
u

e
d

 r
o

ta
ti

o
n

 o
f 

a
n

 e
n

g
in

e
- 

d
ri

v
e
n

 
c
a

b
in

 
c
o

m
p

re
s
s
o

r 
o

r 
c
o

n
ti

n
u

e
d

 
fl

o
w

 
o

f 
a

n
y

 
c
o

m
p

re
s
s
o

r 
b

le
e
d

 
a

ir
 

w
il

l 
c
re

a
te

 a
 h

a
z
a

rd
 i

f 
a

 m
a

lf
u

n
c
ti

o
n

 o
c
c
u

rs
.

§
 2

3
.8

4
3

 
P

re
s
s
u

ri
z
a

ti
o

n
 t

e
st

s*

(a
) 

S
tr

e
n

g
th

 
te

s
t.

 
T

h
e

 
c
o

m
p

le
te

 
p

re
s
s
u

ri
z
e
d

 c
a

b
in

, 
in

c
lu

d
in

g
 
d

o
o
rs

, 
w

in


d
o
w

s
, 

c
a

n
o

p
y
, 

a
n

d
 v

a
iv

e
s
, 

m
u

s
t 

b
e
 t

e
s
te

d
 

a
s
 a

 p
re

s
s
u

re
 v

e
s
s
e
l 

fo
r
 t

h
e

 p
re

s
s
u

re
 d

if


fe
r
e

n
ti

a
l 

s
p

e
c
if

ie
d

 i
n

 §
 2

3
.3

6
5

(d
).

(b
) 

F
u

n
c
ti

o
n

a
l 

te
s
ts

. 
T

h
e

 
fo

ll
o

w
in

g
 

fu
n

c
ti

o
n

a
l 

te
s
ts

 m
u

s
t 

b
e
 p

e
rf

o
rm

e
d

:
(1

) 
T

e
s
ts

 
o

f 
th

e
 

fu
n

c
ti

o
n

in
g

 
a

n
d

 
c

a


p
a

c
it

y
 o

f 
th

e
 p

o
s
it

iv
e
 a

n
d

 n
e
g

a
ti

v
e
 p

re
s


s
u

re
 d

if
fe

re
n

ti
a

l 
v
a

lv
e
s
, 

a
n

d
 o

f 
th

e
 e

m
e
r

g
e
n

c
y
- 

re
le

a
s
e
 

v
a

lv
e
, 

to
 

s
im

u
la

te
 

th
e
 

e
ff

e
c
ts

 o
f 

c
lo

s
e
d

 r
e

g
u

la
to

r 
v
a

lv
e
s
.

(2
) 

T
e

s
ts

 o
f 

th
e

 p
re

s
s
u

ri
z
a

ti
o

n
 s

y
s
te

m
 

to
 
s
h

o
w

 
p

ro
p

e
r 

fu
n

c
ti

o
n

in
g

 
u

n
d

e
r 

e
a

c
h

 
p

o
s
s
ib

le
 c

o
n

d
it

io
n

 o
f 

p
re

s
s
u

re
, 

te
m

p
e
ra


tu

re
, 

a
n

d
 m

o
is

tu
re

, 
u

p
 
to

 t
h

e
 m

a
x

im
u

m
 

a
lt

it
u

d
e
 

fo
r
 

w
h

ic
h

 
c
e

r
ti

fi
c

a
ti

o
n

 
is

 
r
e


q

u
e
s
te

d
.

(3
) 

F
li

g
h

t 
te

s
ts

, 
to

 s
h

o
w

 t
h

e
 p

e
r
fo

r
m


a

n
c
e
 o

f 
th

e
 p

re
s
s
u

re
 s

u
p

p
ly

, 
p

re
s
s
u

re
 a

n
d

 
fl

o
w

 r
e
g

u
la

to
rs

, 
in

d
ic

a
to

rs
, 

a
n

d
 w

a
rn

in
g
 

s
ig

n
a

ls
, 

in
 s

te
a

d
y
 a

n
d

 s
te

p
p

e
d

 c
li

m
b

s
 a

n
d

 
d

e
s
c
e
n

ts
 

a
t 

ra
te

s
 

c
o

rr
e
s
p

o
n

d
in

g
 

to
 

th
e
 

m
a

x
im

u
m

 
a

tt
a

in
a

b
le

 
w

it
h

in
 

th
e
 

o
p

e
r

a
ti

n
g

 
li

m
it

a
ti

o
n

s
 
o

f 
th

e
 
a

ir
p

la
n

e
, 

u
p

 
to

 

th
e

 m
a

x
im

u
m

 a
lt

it
u

d
e
 f

o
r
 w

h
ic

h
 c

e
r
ti

fi


c
a

ti
o

n
 i

s
 r

e
q

u
e
s
te

d
.

(4
) 

T
e
s

ts
 o

f 
e
a

c
h

 d
o

o
r 

a
n

d
 e

m
e
rg

e
n

c
y

 

e
x

it
, 

to
 

s
h

o
w

 
th

a
t 

th
e

y
 

o
p

e
ra

te
 

p
ro

p


e
r
ly

 
a

ft
e

r
 

b
e
in

g
 

s
u

b
je

c
te

d
 

to
 
th

e
 
fl

ig
h

t 

te
s
ts

 
p

re
s
c
ri

b
e
d

 
in

 
s
u

b
p

a
ra

g
ra

p
h

 
(3

) 
o

f 

th
is

 p
a

ra
g
ra

p
h

.

§
 
2

3
.8

5
3

 
C

o
m

p
a

r
tm

e
n

t 
in

te
r
io

r
s

.

F
o

r
 

e
a

c
h

 
c

o
m

p
a

r
t
m

e
n

t
 

t
o

 
b

e
 

u
s
e

d
 

b
y

 

t
h

e
 c

r
e

w
 o

r
 p

a
s

s
e

n
g

e
r
s

—
(a

) 
T

h
e

 
m

a
te

r
ia

ls
 

m
u

s
t 

b
e
 

a
t 

le
a

s
t 

fl
a

s
h

-r
e
s
is

ta
n

t;
(b

) 
I
f 

s
m

o
k

in
g
 i

s
 t

o
 b

e
 a

ll
o

w
e
d

—
(1

) 
T

h
e

 
w

a
ll

 a
n

d
 
c
e
il

in
g

 
li

n
in

g
s
, 

a
n

d
 

th
e
 

c
o

v
e
ri

n
g

 
o

f 
u

p
h

o
ls

te
ry

, 
fl

o
o

rs
, 

a
n

d
 

fu
rn

is
h

in
g

s
 m

u
s
t 

b
e
 a

t 
le

a
s
t 

fl
a

m
e
 r

e
s
is

t
a

n
t;

 
a

n
d

(2
) 

T
h

e
r
e

 m
u

s
t 

b
e
 a

n
 
a

d
e
q

u
a

te
 n

u
m


b

e
r 

o
f 

s
e
lf

-c
o

n
ta

in
e
d

 a
s
h

 t
ra

y
s
; 

a
n

d
(c

) 
If

 
s
m

o
k

in
g
 

is
 

to
 

b
e
 

p
ro

h
ib

it
e
d

, 
th

e
re

 m
u

s
t 

b
e
 a

 p
la

c
a

rd
 s

o
 s

ta
ti

n
g

.

§
 2

3
.8

5
9

 
C

o
m

b
u

s
ti

o
n

 h
e

a
te

r 
fi

re
 p

ro
te

c


ti
o

n
.

E
a

c
h

 
g

a
s
o

li
n

e
-o

p
e
ra

te
d

 
c
o

m
b

u
s
ti

o
n

 
h

e
a

te
r 

m
u

s
t 

b
e
 

a
p

p
ro

v
e
d

 
a

n
d

 
in

s
ta

ll
e
d

 
to

 
m

e
e
t 

th
e

 
a

p
p

li
c
a

b
le

 
p

o
w

e
rp

la
n

t 
in


s
ta

ll
a

ti
o

n
 

re
q

u
ir

e
m

e
n

ts
 

c
o

v
e
ri

n
g

 
fi

r
e

 
h

a
z
a

rd
s
 a

n
d

 p
re

c
a

u
ti

o
n

s
. 

In
 a

d
d

it
io

n
—

(a
) 

E
a

c
h

 a
p

p
li

c
a

b
le

 r
e
q

u
ir

e
m

e
n

t 
c
o

n


c
e
rn

in
g
 

fu
e

l 
ta

n
k

s
, 

li
n

e
s
, 

a
n

d
 

e
x

h
a

u
s
t 

s
y
s
te

m
s
 m

u
s
t 

b
e
 m

e
t;

 a
n

d
(b

) 
M

e
a

n
s
 

in
d

e
p

e
n

d
e
n

t 
o

f 
th

e
 

c
o

m


p
o

n
e
n

ts
 

p
ro

v
id

e
d

 
fo

r
 

th
e
 

n
o

rm
a

l 
c
o

n


ti
n

u
o

u
s
 c

o
n

tr
o

l 
o

f 
a

ir
 
te

m
p

e
ra

tu
re

, 
a

ir


fl
o

w
, 

a
n

d
 f

u
e
l 

fl
o

w
 m

u
s
t 

b
e
 p

ro
v
id

e
d

, 
fo

r
 

e
a

c
h

 
h

e
a

te
r,

 
to

 
a

u
to

m
a

ti
c
a

ll
y

 
s
h

u
t 

o
ff

 
a

n
d

 
h

o
ld

 
o

ff
 
th

e
 
ig

n
it

io
n

 
a

n
d

 
fu

e
l 

s
u

p


p
ly

 o
f 

th
a

t 
h

e
a

te
r 

a
t 

a
 p

o
in

t 
re

m
o

te
 f

r
o

m
 

th
a

t 
h

e
a

te
r,

 w
h

e
n

—
(1

) 
T

h
e

 
h

e
a

t 
e
x

c
h

a
n

g
e
r 

te
m

p
e
ra

tu
re

 
o

r 
v
e

n
ti

la
ti

n
g

 
a

ir
 

te
m

p
e
ra

tu
re

 
e
x

c
e
e
d

s
 

s
a

fe
 l

im
it

s
; 

o
r

(2
) 

E
it

h
e
r 

th
e

 
c
o

m
b

u
s
ti

o
n

 
a

ir
fl

o
w

 
o

r 
th

e
 

v
e

n
ti

la
ti

n
g

 
a

ir
fl

o
w

 
b

e
c
o
m

e
s
 

in
a

d
e


q
u

a
te

 f
o

r
 s

a
fe

 o
p

e
ra

ti
o

n
.

M
i

s
c

e
l

l
a

n
e

o
u

s
 

§
 2

3
.8

7
1

 
L

e
v

e
li

n
g

 m
a

rk
s
.

T
h

e
r
e

 
m

u
s
t 

b
e
 

re
fe

re
n

c
e
 

m
a

rk
s
 

fo
r
 

le
v
e

li
n

g
 t

h
e
 a

ir
p

la
n

e
 o

n
 t

h
e
 g

ro
u

n
d

.
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S
u

b
p

a
rt

 
E

—
P

o
w

e
rp

la
n

t 

G
e

n
e

r
a

l

§
 2

3
.9

0
1

 
In

s
ta

ll
a

ti
o

n
.

(a
) 

F
o

r
 t

h
e

 
p

u
rp

o
s
e
 o

f 
th

is
 
p

a
rt

, 
th

e
 

a
ir

p
la

n
e
 

p
o

w
e
rp

la
n

t 
in

s
ta

ll
a

ti
o

n
 

in


c
lu

d
e
s
 e

a
c
h

 c
o

m
p

o
n

e
n

t 
th

a
t—

(1
) 

Is
 

n
e
c
e
s
s
a

ry
 

fo
r
 

p
ro

p
u

ls
io

n
; 

a
n

d
(2

) 
A

ff
e

c
ts

 
th

e
 

s
a

fe
ty

 
o

f 
th

e
 

m
a

jo
r
 

p
ro

p
u

ls
iv

e
 u

n
it

s
.

(b
) 

E
a

c
h

 
p

o
w

e
rp

la
n

t 
m

u
s
t 

b
e
 

c
o

n


s
tr

u
c
te

d
, 

a
rr

a
n

g
e
d

, 
a

n
d

 i
n

s
ta

ll
e
d

 t
o


il

) 
E

n
s
u

re
 s

a
fe

 o
p

e
ra

ti
o

n
; 

a
n

d
(2

) 
B

e
 

a
c
c
e
s
s
ib

le
 

fo
r
 

n
e
c
e
s
s
a

ry
 

in


s
p

e
c
ti

o
n

s
 a

n
d

 
m

a
in

te
n

a
n

c
e
.

§
 2

3
.9

0
3

 
E

n
g

in
e

s
.

E
a

c
h

 e
n

g
in

e
 m

u
s
t 

b
e
 t

y
p

e
 c

e
rt

if
ic

a
te

d
 

u
n

d
e
r 
.P

a
rt

 3
3
 
[N

e
w

].

§
 2

3
.9

0
5

 
P

ro
p

e
ll

e
rs

.

(a
) 

E
a

c
h

 p
ro

p
e

ll
e
r 

m
u

s
t 

b
e
 t

y
p

e
 
c
e

r
ti

fi
c

a
te

d
 

u
n

d
e
r 

P
a

r
t 

3
5
 

[N
e

w
] 

o
f 

th
is

 
c
h

a
p

te
r.

(b
) 

E
n

g
in

e
 p

o
w

e
r 

a
n

d
 p

ro
p

e
ll

e
r 

s
h

a
ft

 
ro

ta
ti

o
n

a
l 

s
p

e
e
d

 
m

a
y

 
n

o
t 

e
x

c
e
e
d

 
th

e
 

li
m

it
s
 

fo
r
 

w
h

ic
h

 
th

e
 

p
ro

p
e
ll

e
r 

is
 

c
e

r


ti
fi

c
a

te
d

.
(c

) 
E

a
c
h

 
fe

a
th

e
ra

b
le

 
p

ro
p

e
ll

e
r 

m
u

s
t 

h
a

v
e
 a

 m
e
a

n
s
 t

o
 u

n
fe

a
th

e
r 

it
 i

n
 f

li
g

h
t.

§
 2

3
.9

0
7

 
P

r
o

p
e

ll
e

r 
v

ib
ra

ti
o

n
.

(a
) 

E
a

c
h

 p
ro

p
e

ll
e
r 

w
it

h
 
m

e
ta

l 
b

la
d

e
s
 

o
r
 

h
ig

h
ly

 
s
tr

e
s
s
e
d

 
m

e
ta

l 
c
o

m
p

o
n

e
n

ts
 

m
u

s
t 

b
e
 s

h
o

w
n

 t
o

 h
a

v
e
 v

ib
ra

ti
o

n
 s

tr
e
s
s
e
s
, 

in
 

n
o

rm
a

l 
o

p
e
ra

ti
n

g
 

c
o

n
d

it
io

n
s
, 

th
a

t 
d

o
 

n
o

t 
e
x

c
e
e
d

 
v
a

lu
e
s
 

th
a

t 
h

a
v
e
 

b
e
e
n

 
s
h

o
w

n
 b

y
 t

h
e
 
p

r
o

p
e
ll

e
r 

m
a

n
u

fa
c
tu

re
r 

to
 

b
e
 
s
a

fe
 
fo

r
 
c
o

n
ti

n
u

o
u

s
 
o

p
e
ra

ti
o

n
. 

T
h

is
 

m
u

s
t 

b
e
 s

h
o

w
n

 b
y
—

(1
) 

M
e
a

s
u

re
m

e
n

t 
o

f 
s
tr

e
s
s
e
s
 
th

ro
u

g
h

 
d

ir
e
c
t 

te
s
ti

n
g

 o
f 

th
e
 p

ro
p

e
ll

e
r;

(2
) 

C
o

m
p

a
ri

s
o

n
 

w
it

h
 

s
im

il
a

r 
in

s
ta

l
la

ti
o

n
s
 

fo
r
 

w
h

ic
h

 
th

e
s
e
 

m
e
a

s
u

re
m

e
n

ts
 

h
a

v
e
 b

e
e
n

 m
a

d
e
 ; 

o
r

(3
) 

A
n

y
 o

th
e
r 

a
c
c
e
p

ta
b

le
 t

e
s
t 

m
e
th

o
d

 
o

r 
s
e
rv

ic
e
 

e
x

p
e
ri

e
n

c
e
 

th
a

t 
p

ro
v
e
s
 

th
e

 
s

a
fe

ty
 o

f 
th

e
 i

n
s
ta

ll
a

ti
o

n
.

(b
) 

P
r
o

o
f 

o
f 

s
a

fe
 v

ib
r
a

ti
o

n
 c

h
a

ra
c
te

r
is

ti
c
s
 

fo
r
 

a
n

y
 

ty
p

e
 

o
f 

p
ro

p
e
ll

e
r,

 
e
x

c
e
p

t 
fo

r
 c

o
n

v
e
n

ti
o

n
a

l,
 f

ix
e
d

-p
it

c
h

, 
w

o
o

d
 p

r
o


p

e
ll

e
rs

 m
u

s
t 

b
e
 
s
h

o
w

n
 w

h
e
re

 
n

e
c
e
s
s
a

ry
.

§
 2

3
.9

2
5

 
P

r
o

p
e

ll
e

r 
c
le

a
ra

n
c

e
.

U
n

le
s
s
 

s
m

a
ll

e
r 

c
le

a
ra

n
c
e
s
 .
.a

re
 

s
u

b


s
ta

n
ti

a
te

d
, 

p
r
o

p
e
ll

e
r 

c
le

a
ra

n
c
e
s
 -

w
it

h
 t

h
e
 

a
ir

p
la

n
e
 

a
t 

m
a

x
im

u
m

 
w

e
ig

h
t,

 
w

it
h

 
th

e
 

m
o

s
t 

a
d

v
e

rs
e

 c
e

n
te

r 
o

f 
g

ra
v

it
y

, 
a

n
d

 w
it

h
, 

t
h

e
 
p

r
o

p
e
ll
e
r
 
in

 
t
h

e
 
m

o
s
t
 
a

d
v
e
r
s
e
 
p

it
c
h

p
o

s
it

io
n

, 
m

a
y

 
n

o
t 

b
e
 
le

s
s
 
th

a
n

 
th

e
 
fo

l
lo

w
in

g
:

(a
) 
G
ro
u
n
d
 
c
le

a
r
a

n
c
e

 
T

h
e

r
e

 
m

u
s
t 

b
e
 

a
 

c
le

a
ra

n
c
e
 
o

f 
a

t 
le

a
s
t 

s
e
v
e
n

 
in

c
h

e
s
 

(f
o

r
 e

a
c
h

 a
ir

p
la

n
e
 w

it
h

 n
o
s
e
 w

h
e
e
l 

la
n

d


in
g

 
g

e
a

r
) 

o
r 

n
in

e
 
in

c
h

e
s
 

(f
o

r
 
e
a

c
h

 
a

ir


p
la

n
e
 

w
it

h
 

ta
il

 
w

h
e
e
l 

la
n

d
in

g
 

g
e

a
r
) 

b
e
tw

e
e
n

 
e
a

c
h

 
p

ro
p

e
ll

e
r 

a
n

d
 
th

e
 
g
ro

u
n

d
 

w
it

h
 t

h
e

 l
a

n
d

in
g

 g
e

a
r 

s
ta

ti
c
a

ll
y

 d
e
fl

e
c
te

d
 

a
n

d
 i

n
 t

h
e

 l
e
v
e
l,

 n
o

rm
a

l 
ta

k
e
o

ff
, 

o
r 

ta
x

i
in

g
 
a

tt
it

u
d

e
, 

w
h

ic
h

e
v

e
r 

is
 
m

o
s
t 

c
ri

ti
c
a

l,
 

In
 a

d
d

it
io

n
, 

fo
r
 e

a
c
h

 a
ir

p
la

n
e
 w

it
h

 c
o

n


v
e
n

ti
o

n
a

l 
la

n
d

in
g

 g
e

a
r 

s
tr

u
ts

 u
s
in

g
 f

lu
id

 
o

r 
m

e
c
h

a
n

ic
a

l 
m

e
a

n
s
 f

o
r
 a

b
s
o

rb
in

g
 l

a
n

d


in
g

 s
h

o
c
k

s
, 

th
e

re
 m

u
s
t 

b
e
 p

o
s
it

iv
e
 c

le
a

r
a

n
c
e
 

b
e
tw

e
e
n

 
th

e
 

p
ro

p
e

ll
e
r 

a
n

d
 

th
e
 

g
ro

u
n

d
 

in
 

th
e

 
le

v
e

l 
ta

k
e
o

ff
 

a
tt

it
u

d
e
 

w
it

h
 t

h
e

 c
r
it

ic
a

l 
ti

r
e

 c
o

m
p

le
te

ly
 (

d
e
fl

a
te

d
 

a
n

d
 t

h
e

 c
o

rr
e
s
p

o
n

d
in

g
 l

a
n

d
in

g
 g

e
a

r 
s
tr

u
t 

b
o

tt
o

m
e
d

. 
P

o
s

it
iv

e
 

c
le

a
ra

n
c
e
 

fo
r
 

a
ir


p

la
n

e
s
 u

s
in

g
 
le

a
f 

s
p

ri
n

g
 s

tr
u

ts
 i

s
 s

h
o
w

n
 

w
it

h
 
a

 
d

e
fl

e
c
ti

o
n

 c
o

rr
e
s
p

o
n

d
in

g
 t

o
 

1.
5f

ir
.

(b
) 

W
a

te
r
 
c
le

a
r
a

n
c
e
. 

T
h

e
r
e

 m
u

s
t 

b
e
 

a
 c

le
a

ra
n

c
e
 o

f 
a

t 
le

a
s
t 

1
8
 i

n
c
h

e
s
 b

e
tw

e
e
n

 
e
a

c
h

 
p

ro
p

e
ll

e
r 

a
n

d
 

th
e

 
w

a
te

r,
 

u
n

le
s
s
 

c
o

m
p

li
a

n
c
e
 
w

it
h

 
§ 

2
3
.2

3
7
 

c
a

n
 
b

e
 
s
h

o
w

n
 

w
it

h
 a

 l
e
s
s
e
r 

c
le

a
ra

n
c
e
.

(c
) 

S
tr

u
c
tu

r
a

l 
c
le

a
r
a

n
c
e

. 
T

h
e

r
e

 m
u

s
t 

b
e

(1
) 

A
t 

le
a

s
t 

o
n

e
 i

n
c
h

 r
a

d
ia

l 
c
le

a
ra

n
c
e
 

b
e
tw

e
e
n

 t
h

e
 
b

la
d

e
 t

ip
s
 a

n
d

 t
h

e
 
a

ir
p

la
n

e
 

s
tr

u
c
tu

re
, 

p
lu

s
 

a
n

y
 

a
d

d
it

io
n

a
l 

ra
d

ia
l 

c
le

a
ra

n
c
e
 
n

e
c
e
s
s
a

ry
 
to

 
p

re
v
e
n

t 
h

a
r
m

fu
l 

v
ib

r
a

ti
o

n
;

(2
) 

A
t 

le
a

s
t 

o
n

e
-h

a
lf

 i
n

c
h

 l
o

n
g

it
u

d
in

a
l 

c
le

a
ra

n
c
e
 

b
e
tw

e
e
n

 
th

e
 

p
ro

p
e
ll

e
r 

b
la

d
e
s
 

o
r 

c
u

ff
s
 a

n
d

 s
ta

ti
o

n
a

ry
 p

a
rt

s
 o

f 
th

e
 a

ir


p
la

n
e
; 

a
n

d
(3

) 
P

o
s

it
iv

e
 

c
le

a
ra

n
c
e
 

b
e
tw

e
e
n

 
o

th
e
r 

r
o

ta
ti

n
g

 p
a

rt
s
 o

f 
th

e
 p

ro
p

e
ll

e
r 

o
r
 s

p
in

n
e
r 

a
n

d
 s

ta
ti

o
n

a
ry

 p
a

rt
s
 o

f 
th

e
 a

ir
p

la
n

e
.

F
u

e
l

 
S

y
s

t
e

m
 

§
 2

3
.9

5
1

 
G

e
n

e
ra

l.

(a
) 

E
a

c
h

 
fu

e
l 

s
y
s
te

m
 

m
u

s
t 

b
e
 

c
o

n


s
tr

u
c
te

d
 
a

n
d

 
a

rr
a

n
g

e
d

 
to

 
e
n

s
u

re
 
a

 
fl

o
w

 

o
f 

fu
e
l 

a
t 

a
 r

a
te

 a
n

d
 p

re
s
s
u

re
 e

s
ta

b
li

s
h

e
d

 
fo

r
 p

r
o

p
e
r 

e
n

g
in

e
 f

u
n

c
ti

o
n

in
g

 u
n

d
e
r 

a
n

y
 

n
o

rm
a

l 
o

p
e
ra

ti
n

g
 c

o
n

d
it

io
n

.

(b
) 

E
a

c
h

 f
u

e
l 

s
y
s
te

m
 m

u
s
t 

b
e
 a

rr
a

n
g
e
d

 
to

 a
ll

o
w

 
a

 f
u

e
l 

p
u

m
p

 t
o

 
d

ra
w

 
fu

e
l 

fr
o

m
 

o
n

e
 

ta
n

k
 

a
t 

a
 

ti
m

e
. 

N
o

 
g

r
a

v
it

y
 

fe
e

d
 

s
y
s
te

m
 

m
a

y
 

s
u

p
p

ly
 

fu
e

l 
to

 
a

n
 

e
n

g
in

e
 

fr
o

m
 

m
o

r
e

 
t
h

a
n

 
o

n
e
 

t
a

n
k

 
a

t
 

a
 

t
im

e
, 

u
n

le
s

s
 t

h
e

 t
a

n
k

 
a

ir
 
s
p

a
c

e
s
 
a

r
e

 
in

t
e

r
c

o
n


n

e
c

te
d

. 
s
o

 t
h

a
t
 i

n
t
e

r
c

o
n

n
e

c
t
e

d
 t

a
n

k
s

 w
il

l 
fe

e
d

 e
q

u
a

ll
y
.

§
 2

3
.9

5
3

 
F

u
e

l 
s
y

s
te

m
 i
n

d
e

p
e

n
d

e
n

c
e

.

(a
) 

E
a

c
h

 f
u

e
l 

s
y
s
te

m
 f

o
r
 a

 m
u

lt
ie

n
g
in

e
 

a
ir

p
la

n
e
 m

u
s
t 

b
e
 a

rr
a

n
g

e
d

 s
o
 t

h
a

t,
 i

n
 a

t 
le

a
s
t 

o
n

e
 

s
y
s
te

m
 

c
o

n
fi

g
u

ra
ti

o
n

, 
th

e
 

fa
il

u
r
e

 o
f 

a
n

y
 o

n
e
 c

o
m

p
o

n
e
n

t 
(o

th
e

r
 t

h
a

n
 

a
 f

u
e

l 
ta

n
k

) 
w

il
l 

n
o

t 
re

s
u

lt
 i

n
 t

h
e

 l
o
s
s
 o

f 
p

o
w

e
r 

o
f 

m
o

re
 

th
a

n
 

o
n

e
 

e
n

g
in

e
 

o
r
 
r
e


q

u
ir

e
 

im
m

e
d

ia
te

 
a

c
ti

o
n

 
b

y
 

th
e

 
p

il
o

t 
to

 
p

re
v
e
n

t 
th

e
 
lo

s
s
 
o

f 
p

o
w

e
r 

o
f 

m
o

re
 t

h
a

n
 

o
n

e
 e

n
g
in

e
.

(b
) 

If
 
a

 s
in

g
le

 f
u

e
l 

ta
n

k
 
(o

r
 s

e
ri

e
s
 o

f 
fu

e
l 

ta
n

k
s
 i

n
te

rc
o

n
n

e
c
te

d
 t

o
 f

u
n

c
ti

o
n

 a
s
 

a
 
s
in

g
le

 
fu

e
l 

ta
n

k
) 

is
 
u

s
e
d

 
o

n
 
a

 
m

u
lt

i-
 

e
n

g
in

e
 

a
ir

p
la

n
e
, 

th
e

 
fo

ll
o

w
in

g
 

m
u

s
t 

b
e
 

p
ro

v
id

e
d

:
(1

) 
In

d
e
p

e
n

d
e
n

t 
ta

n
k

 o
u

tl
e
ts

 f
o

r
 e

a
c
h

 
e
n

g
in

e
, 

e
a

c
h

 
in

c
o

rp
o

ra
ti

n
g

 
a

 
s
h

u
to

ff
 

v
a

lv
e
 

a
t 

th
e

 
ta

n
k

. 
T

h
is

 
s
h

u
to

ff
 

v
a

lv
e
 

m
a

y
 

a
ls

o
 

s
e
rv

e
 

a
s
 

th
e

 
fi

r
e

w
a

ll
 

s
h

u
to

ff
 

v
a

lv
e

 r
e
q

u
ir

e
d

 b
y

 
§ 

2
3
.9

9
5
 i

f 
th

e
 l

in
e
 b

e


tw
e
e
n

 t
h

e
 v

a
lv

e
 a

n
d

 t
h

e
 e

n
g
in

e
 c

o
m

p
a

rt


m
e

n
t 

d
o

e
s
 

n
o

t 
c
o

n
ta

in
 

a
 

h
a

z
a

rd
o

u
s
 

a
m

o
u

n
t 

o
f 

fu
e

l 
th

a
t 

c
a

n
 
d

ra
in

 i
n

to
 t

h
e
 

e
n

g
in

e
 
c
o

m
p

a
rt

m
e
n

t.
(2

) 
A

t 
le

a
s
t 

tw
o

 
v
e
n

ts
 

a
rr

a
n

g
e
d

 
to

 
m

in
im

iz
e
 

th
e
 

p
ro

b
a

b
il

it
y

 
o

f 
b

o
th

 
v
e
n

ts
 

b
e
c
o

m
in

g
 o

b
s
tr

u
c
te

d
 s

im
u

lt
a

n
e
o
u

s
ly

.
(3

) 
F

il
le

r
 

c
a

p
s
 

d
e
s
ig

n
e
d

 
to

 
m

in
im

iz
e
 

th
e

 
p

ro
b

a
b

il
it

y
 
o

f 
in

c
o

rr
e
c
t 

in
s
ta

ll
a

ti
o

n
 

o
r 

in
fl

ig
h

t 
lo

s
s
.

(4
) 

A
 f

u
e
l 

s
y
s
te

m
 i

n
 w

h
ic

h
 t

h
o

s
e
 p

a
rt

s
 

o
f 

th
e

 
s
y
s
te

m
 
fr

o
m

 
e
a

c
h

 t
a

n
k

 
o

u
tl

e
t 

to
 

a
n

y
 e

n
g
in

e
 a

re
 i

n
d

e
p

e
n

d
e
n

t 
o

f 
e
a

c
h

 p
a

rt
 

o
f 

th
e

 s
y
s
te

m
 s

u
p

p
ly

in
g
 f

u
e
l 

to
 a

n
y
 o

th
e
r 

e
n

g
in

e
.

§
 2

3
.9

5
5

 
F

u
e

l 
fl

o
w

.

(a
) 

G
e

n
e

r
a

l.
 

T
h

e
 
a

b
il

it
y

 
o

f 
th

e
 
fu

e
l 

s
y
s
te

m
 t

o
 p

ro
v
id

e
 f

u
e

l 
a

t 
th

e
 r

a
te

s
 s

p
e
c
i

fi
e

d
 

in
 

th
is

 
s
e
c
ti

o
n

 
a

n
d

 
a

t 
a

 
p

re
s
s
u

re
 

s
u

ff
li

c
ie

n
t 

fo
r
 
p

ro
p

e
r 

c
a

rb
u

re
to

r 
o

p
e
ra


ti

o
n

 m
u

s
t 

b
e
 s

h
o

w
n

 i
n

 t
h

e
 a

tt
it

u
d

e
 
th

a
t 

is
 m

o
s
t 

c
r
it

ic
a

l 
w

it
h

 r
e
s
p

e
c
t 

to
 f

u
e

l 
fe

e
d

 
a

n
d

 
q

u
a

n
ti

ty
 

o
f 

u
n

u
s
a

b
le

 
fu

e
l.

 
T

h
e
s
e
 

c
o

n
d

it
io

n
s
 
m

a
y

 
b

e
 
s
im

u
la

te
d

 
in

 
a

 
s
u

it


a
b

le
 m

o
c
k

u
p

. 
In

 a
d

d
it

io
n

—
(1

) 
T

h
e

 
q

u
a

n
ti

ty
 
o

f 
fu

e
l 

in
 
th

e
 

ta
n

k
 

m
a

y
 n

o
t 

e
x

c
e
e
d

 
th

e
 
a

m
o

u
n

t 
e
s
ta

b
li

s
h

e
d

 
a
s
 t

h
e
 u

n
u

s
a

b
le

 f
u

e
l 

s
u

p
p

ly
 f

o
r
 t

h
a

t 
ta

n
k

 
u

n
d

e
r 

§ 
2
3
.9

5
9
 

p
lu

s
 

th
a

t 
n

e
c
e
s
s
a

ry
 

to
 

s
h

o
w

 c
o

m
p

li
a

n
c
e
 
w

it
h

 
th

is
 s

e
c
ti

o
n

; 
a

n
d

(2
) 

I
f 

th
e
re

 i
s
 a

 f
u

e
l 

fl
o

w
m

e
te

r,
 i

t 
m

u
s
t 

b
e
 b

lo
c
k

e
d

 
d

u
ri

n
g
 
th

e
 
fl

o
w

 
te

s
t 

a
n

d
 t

h
e
 

fu
e

l 
m

u
s
t 

fl
o

w
 t

h
ro

u
g

h
 t

h
e
 m

e
te

r 
b

y
p

a
s
s
.

(b
) 

G
r
a

v
it

y
 

s
y

s
t
e

m
s

. 
T

h
e

 
fu

e
l 

fl
o

w
 

r
a

t
e

 
fo

r
 

g
r
a

v
it

y
 

s
y

s
t
e

m
s

 
(m

a
in

 
a

n
d

 
r
e


s

e
r
v

e
 s

u
p

p
ly

) 
m

u
s

t
 b

e
 
1

5
0

 p
e

r
c

e
n

t
 o

f 
t
h

e
 

t
a

k
e

o
ff

 
fu

e
l 

c
o

n
s

u
m

p
t
io

n
 

o
f 

t
h

e
 

e
n

g
in

e
.

(c
) 

P
u

m
p

 s
y

s
te

m
s
. 

T
h

e
 f

u
e

l 
fl

o
w

 r
a

te
 

fo
r
 e

a
c
h

 p
u

m
p

 s
y
s
te

m
 
(m

a
in

 a
n

d
 r

e
s
e
rv

e
 

s
u

p
p

ly
) 

m
u

s
t 

b
e
 
0
.9

 
p

o
u

n
d

 p
e
r 

h
o

u
r 

fo
r
 

e
a

c
h

 
ta

k
e
o

ff
 
h

o
rs

e
p

o
w

e
r 

o
r 

1
2
5
 
p

e
rc

e
n

t 
o

f 
th

e
 

ta
k

e
o

ff
 

fu
e

l 
c
o

n
s
u

m
p

ti
o

n
 
o

f 
th

e
 

e
n

g
in

e
, 

w
h

ic
h

e
v
e
r 

is
 

m
o

re
. 

In
 a

d
d

i
ti

o
n

—
(1

) 
T

h
is

 f
lo

w
 r

a
te

 i
s
 r

e
q

u
ir

e
d

 f
o

r
 e

a
c
h

 
p

r
im

a
ry

 
e
n

g
in

e
-d

ri
v

e
n

 
p

u
m

p
 

a
n

d
 

e
a

c
h

 
e
m

e
rg

e
n

c
y
 p

u
m

p
, 

a
n

d
 m

u
s
t 

b
e
 a

v
a

il
a

b
le

 
w

h
e
n

 
th

e
 
p

u
m

p
 
is

 
ru

n
n

in
g
 
a

s
 
it

 
w

o
u

ld
 

d
u

ri
n

g
 t

a
k

e
o

ff
; 

a
n

d
(2

) 
F

o
r
 

e
a

c
h

 
h

a
n

d
-o

p
e
ra

te
d

 
p

u
m

p
, 

th
is

 
r
a

te
 

m
u

s
t 

o
c
c
u

r 
a

t 
n

o
t 

m
o

re
 
th

a
n

 
6
0
 

c
o

m
p

le
te

 
c
y
c
le

s
 

(1
2

0
 

s
in

g
le

 
s
tr

o
k

e
s
) 

p
e
r 

m
in

u
te

.
(d

) 
A

u
x

il
ia

r
y

 
fu

e
l 

s
y

s
te

m
s
 

a
n

d
 

fu
e

l 
tr

a
n

s
fe

r
 

s
y

s
te

m
s
. 

P
a

ra
g

ra
p

h
s
 

(b
) 

a
n

d
(c

) 
o

f 
th

is
 s

e
c
ti

o
n

 a
p

p
ly

 t
o

 e
a

c
h

 a
u

x
il

ia
ry

 
a

n
d

 
tr

a
n

s
fe

r 
s
y
s
te

m
, 

e
x

c
e
p

t 
th

a
t—

(1
) 

T
h

e
 
re

q
u

ir
e
d

 
fu

e
l 

fl
o

w
 
ra

te
 
m

u
s
t 

b
e
 

e
s
ta

b
li

s
h

e
d

 
u

p
o

n
 
th

e
 

b
a

s
is

 
o

f 
m

a
x

i
m

u
m

 c
o

n
ti

n
u

o
u

s
 p

o
w

e
r 

a
n

d
 e

n
g
in

e
 r

o
ta


ti

o
n

a
l 

s
p

e
e
d

, 
in

s
te

a
d

 
o

f 
ta

k
e
o

ff
 

p
o

w
e
r 

a
n

d
 f

u
e
l 

c
o

n
s
u

m
p

ti
o

n
; 

a
n

d
(2

) 
A

 l
e
s
s
e
r 

fl
o

w
 r

a
te

 m
a

y
 b

e
 u

s
e
d

 f
o

r
 

a
 

s
m

a
ll

 
a

u
x

il
ia

ry
 

ta
n

k
 

fe
e

d
in

g
 

in
to

 
a

 
la

rg
e
 

m
a

in
 

ta
n

k
, 

if
 

th
e
re

 
is

 
a

 
s
u

it
a

b
le

 
p

la
c
a

rd
 
s
ta

ti
n

g
 
th

a
t 

th
e
 

a
u

x
il

ia
ry

 
ta

n
k

 
is

 n
o

t 
to

 b
e
 o

p
e
n

e
d

 t
o

 t
h

e
 m

a
in

 t
a

n
k

 u
n


le

s
s
 a

 p
re

d
e
te

r
m

in
e
d

 a
m

o
u

n
t 

o
f 

fu
e

l 
r
e


m

a
in

s
 i

n
 t

h
e
 m

a
in

 t
a

n
k

.

§
 2

3
.9

5
7

 
F

lo
w

 
b

e
tw

e
e

n
 

in
te

rc
o

n
n

e
c
te

d
.,

 
ta

n
k

s
.

It
 m

u
s
t 

b
e
 i

m
p

o
s
s
ib

le
, 

in
 a

 g
r
a

v
it

y
 f

e
e

d
 

s
y
s
te

m
 w

it
h

 i
n

te
rc

o
n

n
e
c
te

d
 t

a
n

k
 o

u
tl

e
ts

, 
fo

r
 e

n
o

u
g
h

 f
u

e
l 

to
 f

lo
w

 b
e
tw

e
e
n

 t
h

e
 t

a
n

k
s
1 

to
 
c
a

u
s
e
 

a
n

 
o

v
e
rf

lo
w

 
o

f 
fu

e
l 

fr
o

m
 

a
n

y
 

ta
n

k
 

v
e

n
t 

u
n

d
e
r 

th
e

 
c
o

n
d

it
io

n
s
 

in
 

§ 
2
3
.9

5
9
, 

e
x

c
e
p

t 
th

a
t 

fu
ll

 t
a

n
k

s
 
m

u
s
t 

b
e
 

u
s
e
d

.

§
 2

3
.9

5
9

 
U

n
u

s
a

b
le

 f
u

e
l 

s
u

p
p

ly
 a

n
d

 f
u

e
l 

s
y

st
e
m

 o
p

e
ra

ti
o

n
 o

n
 l

o
w

 f
u

e
l.

(a
) 

T
h

e
 u

n
u

s
a

b
le

 f
u

e
l 

s
u

p
p

ly
 f

o
r
 e

a
c
h

 
ta

n
k

 m
u

s
t 

b
e
 e

s
ta

b
li

s
h

e
d

 a
s
 n

o
t 

le
s
s
 t

h
a

n
 

th
e
 q

u
a

n
ti

ty
 
a

t 
w

h
ic

h
 t

h
e
 f

ir
s
t 

e
v
id

e
n

c
e
 

o
f 

m
a

lf
u

n
c
ti

o
n

in
g

 o
c
c
u

rs
 u

n
d

e
r 

th
e
 c

o
n


d

it
io

n
s
 

s
p

e
c
if

ie
d

 
in

 
th

is
 

s
e
c
ti

o
n

. 
I
f 

m
o

re
 t

h
a

n
 o

n
e
 f

u
e
l 

ta
n

k
 i
s
 i
n

v
o

lv
e
d

—
(1

) 
E

a
c
h

 t
a

n
k

 n
o

t 
n

e
e
d

e
d

 t
o

 f
e

e
d

 t
h

e
 

e
n

g
in

e
 u

n
d

e
r 

th
e
 c

o
n

d
it

io
n

s
 
s
p

e
c
if

ie
d

 i
n

 
th

is
 s

e
c
ti

o
n

 n
e
e
d

 o
n

ly
 b

e
 i

n
v
e
s
ti

g
a

te
d

 f
o

r
 

th
e
 f

li
g

h
t 

c
o

n
d

it
io

n
s
 i

n
 w

h
ic

h
 i

t 
is

 t
o

 b
e
 

u
s

e
d

; 
a

n
d

(2
) 

T
h

e
 u

n
u

s
a

b
le

 f
u

e
l 

s
u

p
p

ly
 f

o
r
 t

h
a

t
 

t
a

n
k

 I
s
 
b

a
s

e
d

 o
n

 t
h

e
 m

o
s

t
 c

r
it

ic
a

l 
a

p
p

li


c
a

b
le

 c
o

n
d

it
io

n
s
.

1 7 9 7 6  RU LES A N D  R EG U LA T I O N S



I
'u

e
l
 t

a
n

k
s

:
 
f
i
f
e

n
e
r
a

i
.

^
fb

T
p

w
^

e
s

tp
u

r
p

o
s

e
S

^
H

^
Q

tS
fl

iT
ti

c
y

o
r

fu
e

l 
to

 b
e

 
u

s
e

d
 

t
o

 
s

h
o

w
 

c
o

m
p

l
i
a

n
c

e
 

w
i
t

h
 

th
is

 
s
e

c
ti

o
n

 
m

u
s
t 

b
e

 
c

h
o

s
e

n
 

b
y

 
th

e
 

a
p


p

li
c

a
n

t.
 

In
 
a

d
d

it
io

n
, 

w
h

e
n

 
e

s
t

a
b

l
i
s

h
i
n

g
 

th
e

 
u

n
u

s
a

b
le

 
fu

e
l 

s
u

p
p

ly
, 

th
e

 
fo

ll
o

w
in

g
 

fl
ig

h
t 

c
o

n
d

it
io

n
s
 

m
u

s
t 

b
e
 

a
rr

a
n

g
e
d

 
in

 
o

rd
e
r,

 f
r
o

m
 t

h
e
 m

o
s
t 

to
 t

h
e
 l

e
a

s
t 

c
r
it

ic
a

l:
(1

) 
L

e
v

e
l 

fl
ig

h
t 

a
t 

m
a

x
im

u
m

 
c
o

n


ti
n

u
o
u

s
 p

o
w

e
r,

 
o

r 
a

t 
th

e
 p

o
w

e
r 

re
q

u
ir

e
d

 
fo

r
 l

e
v
e
l 

fl
ig

h
t 

a
t 

V
c

, 
w

h
ic

h
e
v

e
r 

is
 l

o
w

e
r.

(2
) 

C
li

m
b

 
a

t 
m

a
x

im
u

m
 

c
o

n
ti

n
u

o
u

s
 

p
o

w
e
r 

a
t 

th
e
 

c
a

lc
u

la
te

d
 

b
e
s
t 

a
n

g
le

 
o

f 
c
li

m
b

 a
t 

m
in

im
u

m
 
w

e
ig

h
t.

(3
) 

R
a

p
id

 
a

p
p

li
c
a

ti
o

n
 

o
f 

p
o

w
e
r 

a
n

d
 

s
u

b
s
e
q

u
e
n

t 
tr

a
n

s
it

io
n

 
to

 
b

e
s
t 

r
a

te
 

o
f 

c
li

m
b

 f
r
o

m
 
a

 p
o

w
e

r
-o

ff
 g

li
d

e
 a

t 
1
.3

 
V

S
o
.

(4
) 

S
li

p
s
 

a
n

d
 

s
k

id
s
 

in
 

le
v
e
l 

fl
ig

h
t,

 
c
li

m
b

, 
a

n
d

 
g
li

d
e
, 

u
n

d
e
r 

th
e
 

a
p

p
li

c
a

b
le

 
c
o

n
d

it
io

n
s
 

s
p

e
c
if

ie
d

 
in

 
s
u

b
p

a
ra

g
ra

p
h

s
 

(1
),

 
(2

),
 

a
n

d
 

(3
) 

o
f 

th
is

 
p

a
ra

g
ra

p
h

, 
o

f 
th

e
 

g
re

a
te

s
t 

s
e
v
e
ri

ty
 

li
k

e
ly

 
to

 
b

e
 

e
n


c
o

u
n

te
re

d
 i

n
 n

o
rm

a
l 

s
e
rv

ic
e
 o

r 
tu

rb
u

le
n

t 
a

ir
. (c

) 
F

o
r
 

e
a

c
h

 
a

c
ro

b
a

ti
c
 

a
n

d
 

u
ti

li
ty

 
c
a

te
g

o
ry

 
a

ir
p

la
n

e
, 

th
e

re
 m

a
y

 b
e
 n

o
 
e

v
i

d
e
n

c
e
 o

f 
m

a
lf

u
n

c
ti

o
n

in
g

 d
u

ri
n

g
 a

n
y

 m
a


n

e
u

v
e
r 

in
 

th
e

 
A

ir
p

la
n

e
 

F
li

g
h

t 
M

a
n

u
a

l.
 

D
u

ri
n

g
 .

th
iS

 
te

s
t 

th
e
 

a
m

o
u

n
t 

o
f 

fu
e

l 
in

 
e
a

c
h

 t
a

n
k

 m
a

y
 n

o
t 

e
x

c
e
e
d

 
th

e
 u

n
u

s
a

b
le

 
fu

e
l 

s
u

p
p

ly
 e

s
ta

b
li

s
h

e
d

 u
n

d
e
r 

p
a

ra
g

ra
p

h
(b

) 
o

f 
th

is
 
s
e
c
ti

o
n

, 
p

lu
s
 

0
.0

3
 

g
a

ll
o

n
 
fo

r
 

e
a

c
h

 
m

a
x

im
u

m
 

c
o

n
ti

n
u

o
u

s
 

h
o

rs
e
p

o
w

e
r 

fo
r
 w

h
ic

h
 c

e
rt

if
ic

a
ti

o
n

 i
s
 r

e
q

u
e
s
te

d
.

(d
) 

T
h

e
r
e

 m
a

y
 b

e
 n

o
 e

v
id

e
n

c
e
 o

f 
m

a
l

fu
n

c
ti

o
n

in
g

 d
u

ri
n

g
 t

a
k

e
o

ff
 a

n
d

 o
n

e
 m

in


u
te

 o
f 

c
li

m
b

 a
t 

th
e
 c

a
lc

u
la

te
d

 b
e
s
t 

a
n

g
le

 
o

f 
c
li

m
b

 a
t 

ta
k

e
o

ff
 p

o
w

e
r 

a
n

d
 m

in
im

u
m

 
w

e
ig

h
t 

w
h

e
re

 
th

e
 
ta

k
e
o

ff
 
is

 
b

e
g
u

n
 
w

it
h

 
th

e
 a

m
o

u
n

t 
o

f 
fu

e
l 

in
 e

a
c
h

 t
a

n
k

 s
p

e
c
if

ie
d

 
in

 p
a

ra
g

ra
p

h
 
(c

) 
o

f 
th

is
 s

e
c
ti

o
n

.
(e

) 
I
f 

a
n

 e
n

g
in

e
 c

a
n

 b
e
 s

u
p

p
li

e
d

 w
it

h
 

fu
e
l 

fr
o

m
 
m

o
re

 
th

a
n

 
o

n
e
 

ta
n

k
, 

it
 
m

u
s
t 

b
e
 
p

o
s
s
ib

le
, 

in
 l

e
v
e

l 
fl

ig
h

t,
 t

o
 r

e
g

a
in

 f
u

ll
 

p
o

w
e
r 

a
n

d
 
fu

e
l 

p
re

s
s
u

re
 
to

 
th

a
t 

e
n

g
in

e
 

in
 n

o
t 

m
o

re
 t

h
a

n
 1

0
 s

e
c
o
n

d
s
 
(f

o
r
 s

in
g

le


e
n

g
in

e
 

a
ir

p
la

n
e
s
) 

o
r 

2
0
 

s
e
c
o
n

d
s
 

(f
o

r
 

m
u

lt
ie

n
g
in

e
 

a
ir

p
la

n
e
s
) 

a
ft

e
r
 

s
w

it
c
h

in
g
 

to
 

a
n

y
 
fu

ll
 
ta

n
k

 
a

ft
e

r
 

e
n

g
in

e
 

m
a

lf
u

n
c


ti
o

n
in

g
 

d
u

e
 

to
 

fu
e

l 
d

e
p

le
ti

o
n

 
b

e
c
o
m

e
s
 

a
p

p
a

re
n

t;
 w

h
il

e
 t

h
e
 
e
n

g
in

e
 i

s
 b

e
in

g
 s

u
p


p

li
e

d
 f

r
o

m
 a

n
y
 o

th
e
r 

ta
n

k
.

§
 2

3
.9

6
1

 
F

u
e

l 
s
y

st
e
m

 h
o

t 
w

e
a

th
e

r 
o

p
e

r
a
ti

o
n

.

E
a

c
h

 
fu

e
l 

s
y
s
te

m
 

c
o

n
d

u
c
iv

e
 

to
 

v
a

p
o

r 
fo

rm
a

ti
o

n
 m

u
s
t 

b
e
 f

r
e

e
 f

r
o

m
 v

a
p

o
r 

lo
c
k

 
w

h
e
n

 
u

s
in

g
 

fu
e
l 

a
t 

a
 

te
m

p
e
ra

tu
re

 
o

f 
1
1

0
° 

F
. 

u
n

d
e
r 

c
r
it

ic
a

l 
o

p
e
ra

ti
n

g
 

c
o

n
d

i
ti

o
n

s
.

C
a
) 

E
a

c
h

 
fu

e
l 

ta
n

k
 

m
u

s
t 

b
e

 
a

b
le

 
to

 
w

it
h

s
ta

n
d

, 
w

it
h

o
u

t 
fa

il
u

re
, 

th
e

 v
ib

ra
ti

o
n

, 
in

e
rt

ia
, 

fl
u

id
, 

a
n

d
 

s
tr

u
c

tu
ra

l 
lo

a
d

s
 

th
a

t 
it

 m
a

y
 
b

e
 s

u
b

je
c

te
d

 t
o

 i
n

 o
p

e
ra

ti
o

n
.

(b
) 

E
a

c
h

 f
le

x
ib

le
 f

u
e

l 
ta

n
k

 l
in

e
r 

m
u

s
t 

b
e
 
o

f 
a

n
 
a

c
c
e
p

ta
b

le
 
k

in
d

.
(c

) 
E

a
c
h

 i
n

te
g

ra
l 

fu
e

l 
ta

n
k

 m
u

s
t 

h
a

v
e
 

a
d

e
q

u
a

te
 

fa
c

il
it

ie
s

 
fo

r
 

in
te

ri
o

r 
in

s
p

e
c


ti
o

n
 a

n
d

 r
e
p

a
ir

.
(d

) 
T

h
e

 
to

ta
l 

u
s
a

b
le

 
c
a

p
a

c
it

y
 

o
f 

th
e
 

fu
e
l 

ta
n

k
s
 
m

u
s
t 

b
e
 
e
n

o
u

g
h

 
fo

r
 
a

t 
le

a
s
t 

o
n

e
-h

a
lf

 h
o

u
r 

o
f 

o
p

e
ra

ti
o

n
 a

t 
m

a
x

im
u

m
 

c
o

n
ti

n
u

o
u

s
 p

o
w

e
r.

(e
) 

E
a

c
h

 f
u

e
l 

q
u

a
n

ti
ty

 i
n

d
ic

a
to

r 
m

u
s
t 

b
e
 a

d
ju

s
te

d
, 

a
s
 s

p
e
c
if

ie
d

 i
n

 
§ 

2
3

.1
3

3
7

(b
),

 
to

 
a

c
c
o

u
n

t 
fo

r
 t

h
e

 
u

n
u

s
a

b
le

 
fu

e
l 

s
u

p
p

ly
 

d
e
te

rm
in

e
d

 u
n

d
e
r 

§ 
2

3
.9

5
9

v

§
 2

3
.9

6
5

 
F

u
e

l 
ta

n
k

 t
e
st

s.

(a
) 

E
a

c
h

 
fu

e
l 

ta
n

k
 

m
u

s
t 

b
e
 

a
b

le
 

to
 

w
it

h
s
ta

n
d

 
th

e
 f

o
ll

o
w

in
g

 p
re

s
s
u

re
s
 w

it
h


o

u
t 

fa
il

u
r
e

 
o

r 
le

a
k

a
g

e
:

(1
) 

F
o

r
 e

a
c
h

 c
o

n
v
e
n

ti
o

n
a

l 
m

e
ta

l 
ta

n
k

 
a

n
d

 n
o

n
m

e
ta

ll
ic

 t
a

n
k

 w
it

h
 w

a
ll

s
 n

o
t 

s
u

p


p
o

rt
e
d

 b
y
 t

h
e

 a
ir

p
la

n
e
 s

tr
u

c
tu

re
, 

a
 p

re
s


s
u

re
 

o
f 

3
.5

 
p

.s
.i

.,
 

o
r 

th
a

t 
p

re
s
s
u

re
 

d
e


v
e
lo

p
e
d

 
d

u
ri

n
g
 

m
a

x
im

u
m

 
u

lt
im

a
te

 
a

c


c
e
le

ra
ti

o
n

 
w

it
h

 
a

 
fu

ll
 

ta
n

k
, 

w
h

ic
h

e
v
e
r 

is
 g

re
a

te
r.

(2
) 

F
o

r
 
e
a

c
h

 
in

te
g

ra
l 

ta
n

k
, 

th
e

 
p

re
s


s
u

re
 

d
e
v
e
lo

p
e
d

 
d

u
ri

n
g
 

th
e
 

m
a

x
im

u
m

 
li

m
it

 a
c
c
e
le

ra
ti

o
n

 o
f 

th
e

 a
ir

p
la

n
e
 w

it
h

 a
 

fu
ll

 
ta

n
k

, 
w

it
h

 
s
im

u
lt

a
n

e
o
u

s
 

a
p

p
li

c
a


ti

o
n

 o
f 

th
e
 c

r
it

ic
a

l 
li

m
it

 s
tr

u
c
tu

ra
l 

lo
a

d
s
.

(3
) 

F
o

r
 

e
a

c
h

 
n

o
n

m
e
ta

ll
ic

 
ta

n
k

 
w

it
h

 
w

a
ll

s
 

s
u

p
p

o
rt

e
d

 
b

y
 

th
e
 

a
ir

p
la

n
e
 

s
tr

u
c


tu
re

 
a

n
d

 
c
o

n
s
tr

u
c
te

d
 

in
 

a
n

 
a

c
c
e
p

ta
b

le
 

m
a

n
n

e
r 

u
s
in

g
 a

c
c
e
p

ta
b

le
 b

a
s
ic

 t
a

n
k

 m
a


te

ri
a

l,
 

a
n

d
 

w
it

h
 

a
c
tu

a
l 

o
r 

s
im

u
la

te
d

 
s
u

p
p

o
rt

 c
o

n
d

it
io

n
s
, 

a
 
p

re
s
s
u

re
 o

f 
2
 p

.s
.i

. 
fo

r
 

th
e

 
fi

r
s
t 

ta
n

k
 

o
f 

a
 

s
p

e
c
if

ic
 

d
e
s
ig

n
. 

T
h

e
 

s
u

p
p

o
rt

in
g

 
s
tr

u
c
tu

re
 

m
u

s
t 

b
e
 

d
e


s
ig

n
e
d

 f
o

r
 t

h
e

 c
r
it

ic
a

l 
lo

a
d

s
 o

c
c
u

rr
in

g
 i

n
 

th
e

 f
li

g
h

t 
o

r 
la

n
d

in
g

 s
tr

e
n

g
th

 c
o

n
d

it
io

n
s
 

c
o

m
b

in
e
d

 
w

it
h

 
th

e
 

fu
e
l 

p
re

s
s
u

re
 

lo
a

d
s
 

re
s
u

lt
in

g
 
fr

o
m

 t
h

e
 
c
o

rr
e
s
p

o
n

d
in

g
 
a

c
c
e
l

e
ra

ti
o

n
s
.

(b
) 

E
a

c
h

 
fu

e
l 

ta
n

k
 

w
it

h
 

la
rg

e
, 

u
n


s
u

p
p

o
rt

e
d

, 
o

r
 u

n
s
ti

ff
e
n

e
d

 f
la

t 
a

re
a

s
 m

u
s
t 

b
e
 
a

b
le

 
to

 
w

it
h

s
ta

n
d

 
th

e
 
fo

ll
o

w
in

g
 
te

s
t 

w
it

h
o

u
t 

le
a

k
a

g
e
 o

r 
fa

il
u

r
e

:
(1

) 
E

a
c
h

 c
o

m
p

le
te

 t
a

n
k

 a
s
s
e
m

b
ly

 a
n

d
 

it
s
 

s
u

p
p

o
rt

s
 

m
u

s
t 

b
e
 

v
ib

ra
ti

o
n

 
te

s
te

d
 

w
h

il
e
 

m
o

u
n

te
d

 
to

 
s
im

u
la

te
 

th
e
 

a
c
tu

a
l 

in
s
ta

ll
a

ti
o

n
.

(2
) 

E
x

c
e
p

t 
a

s
 

s
p

e
c
if

ie
d

 
in

 
s
u

b
p

a
ra


g

ra
p

h
 

(4
) 

o
f 

th
is

 
p

a
ra

g
ra

p
h

, 
th

e
 

ta
n

k

a
t 

a
n

 
a

m
p

li
tu

d
e

 
o

f 
n

o
t 

le
s
s
 
t
h

a
n

 
%
2 

o
f 

a
n

 
In

c
h

 
(u

n
le

s
s
 

a
n

o
th

e
r 

a
m

p
li

tu
d

e
 

Is
 

s
u

b
s
ta

n
ti

a
te

d
) 

w
h

il
e

 %
 f

il
le

d
 w

it
h

 w
a

te
r 

o
r 

o
th

e
r 

s
u

it
a

b
le

 t
e

s
t 

fl
u

id
.

(3
) 

T
h

e
 

te
s
t 

fr
e
q

u
e
n

c
y

 
o

f 
v
ib

ra
ti

o
n

 
m

u
s
t 

b
e
 a

s
 f

o
ll

o
w

s
:

(i
) 

I
f 

n
o

 
fr

e
q

u
e
n

c
y

 
o

f 
v
ib

ra
ti

o
n

 
r
e


s
u

lt
in

g
 f

r
o

m
 
a

n
y
 
r.

p
.m

. 
w

it
h

in
 t

h
e
 
n

o
r

m
a

l 
o

p
e
ra

ti
n

g
 r

a
n

g
e
 
o

f 
e
n

g
in

e
 s

p
e
e
d

s
 i

s
 

c
ri

ti
c
a

l,
 
th

e
 
te

s
t 

fr
e
q

u
e
n

c
y

 
o

f 
v
ib

ra
ti

o
n

, 
in

 n
u

m
b

e
r 

o
f 

c
y
c
le

s
 p

e
r 

m
in

u
te

, 
m

u
s
t 

b
e
 

th
e
 n

u
m

b
e
r 

o
b

ta
in

e
d

 b
y
 
m

u
lt

ip
ly

in
g

 t
h

e
 

m
a

x
im

u
m

 
c
o

n
ti

n
u

o
u

s
 

e
n

g
in

e
 

s
p

e
e

d
 

(r
.p

.m
.)

 b
y
 0

.9
.

(i
i)

 
I
f 

o
n

ly
 o

n
e
 f

re
q

u
e
n

c
y

 o
f 

v
ib

ra
ti

o
n

 
re

s
u

lt
in

g
 f

r
o

m
 a

n
y
 r

.p
.m

. 
w

it
h

in
 t

h
e

 n
o

r
m

a
l 

o
p

e
ra

ti
n

g
 
ra

n
g

e
 
o

f 
e
n

g
in

e
 
s
p

e
e
d

s
 i

s
 

c
ri

ti
c
a

l,
 t

h
a

t 
fr

e
q

u
e
n

c
y

 o
f 

v
ib

ra
ti

o
n

 m
u

s
t 

b
e
 t

h
e
 t

e
s
t 

fr
e
q

u
e
n

c
y

.
(i

ii
) 

If
 

m
o

re
 

th
a

n
 

o
n

e
 

fr
e
q

u
e
n

c
y

 
o

f 
v
ib

r
a

ti
o

n
 r

e
s
u

lt
in

g
 f

r
o

m
 a

n
y

 r
.p

.m
. 

w
it

h


in
 t

h
e

 n
o

rm
a

l 
o

p
e
ra

ti
n

g
 r

a
n

g
e
 o

f 
e
n

g
in

e
 

s
p

e
e
d

s
 

is
 

c
ri

ti
c

a
l,

 
th

e
 

m
o

s
t 

c
r
it

ic
a

l 
o

f 
th

e
s
e
 

fr
e
q

u
e
n

c
ie

s
 
m

u
s
t 

b
e
 
th

e
 

te
s
t 

fr
e


q

u
e
n

c
y
.

(4
) 

U
n

d
e
r 

s
u

b
p

a
ra

g
ra

p
h

 
(3

) 
(i

i)
 

a
n

d
(i

ii
) 

o
f 

th
is

 p
a

ra
g

ra
p

h
, 

th
e
 t

im
e

 o
f 

te
s
t 

m
u

s
t 

b
e
 a

d
ju

s
te

d
 t

o
 a

c
c
o

m
p

li
s
h

 t
h

e
 s

a
m

e
 

n
u

m
b

e
r 

o
f 

v
ib

r
a

ti
o

n
 

c
y
c
le

s
 

th
a

t 
w

o
u

ld
 

b
e
 a

c
c
o

m
p

li
s
h

e
d

 i
n

 
2
5
 
h

o
u

rs
 
a

t 
th

e
 f

r
e


q

u
e
n

c
y
 
s
p

e
c
if

ie
d

 i
n

 s
u

b
p

a
ra

g
ra

p
h

 
(3

) 
(i

) 
o

f 
th

is
 p

a
ra

g
ra

p
h

.
(5

) 
D

u
ri

n
g

 t
h

e
 
te

s
t,

 
th

e
 
ta

n
k

 
a

s
s
e
m



b
ly

 m
u

s
t 

b
e
 r

o
c
k

e
d

 a
t 

a
 r

a
te

 o
f 

1
6
 t

o
 2

0
 

c
o

m
p

le
te

 
c
y
c
le

s
 
p

e
r 

m
in

u
te

, 
th

ro
u

g
h

 
a

n
 

a
n

g
le

 o
f 

1
5
 d

e
g
re

e
s
 o

n
 e

it
h

e
r 

s
id

e
 o

f 
th

e
 

h
o

ri
z
o

n
ta

l 
(3

0
 

d
e
g
re

e
s
 

to
ta

l)
, 

a
b

o
u

t 
a

n
 

a
x

is
 p

a
ra

ll
e
l 

to
 t

h
e
 
a

x
is

 
o

f 
th

e
 f

u
s
e
la

g
e
, 

fo
r
 2

5
 h

o
u

rs
.

(c
) 

E
a

c
h

 i
n

te
g

ra
l 

ta
n

k
 u

s
in

g
 m

e
th

o
d

s
 

o
f 

c
o

n
s
tr

u
c
ti

o
n

 
a

n
d

 
s
e
a

li
n

g
 

n
o

t 
p

r
e

v
i

o
u

s
ly

 p
ro

v
e
n

 t
o

 b
e
 a

d
e
q

u
a

te
 b

y
 t

e
s
t 

d
a

ta
 

o
r 

s
e
rv

ic
e
 

e
x

p
e
ri

e
n

c
e
 

m
u

s
t 

b
e
 

a
b

le
 

to
 

w
it

h
s
ta

n
d

 t
h

e
 v

ib
r
a

ti
o

n
 t

e
s
t 

s
p

e
c
if

ie
d

 i
n

 
s
u

b
p

a
ra

g
ra

p
h

s
 
(1

) 
th

ro
u

g
h

 
(4

) 
o

f 
p

a
r
a



g
ra

p
h

 
(b

).
(d

) 
E

a
c
h

 
ta

n
k

 
w

it
h

 
a

 
n

o
n

m
e
ta

ll
ic

 

li
n

e
r
 
m

u
s
t 

b
e
 
s
u

b
je

c
te

d
 
to

 
th

e
 
s
lo

s
h

in
g
 

te
s
t 

o
u

tl
in

e
d

 
in

 
s
u

b
p

a
ra

g
ra

p
h

 
(5

) 
o

f 

p
a

ra
g

ra
p

h
 

(b
) 

o
f 

th
is

 
s
e
c
ti

o
n

, 
w

it
h

 
th

e
 

fu
e

l 
a

t 
ro

o
m

 t
e
m

p
e
ra

tu
re

. 
In

 
a

d
d

it
io

n
, 

a
 s

p
e
c
im

e
n

 l
in

e
r
 o

f 
th

e
 s

a
m

e
 b

a
s
ic

 c
o

n


s
tr

u
c
ti

o
n

 
a
s
 
th

a
t 

to
 
b

e
 
u

s
e
d

 i
n

 
th

e
 
a

ir


p
la

n
e
 m

u
s
t,

 w
h

e
n

 i
n

s
ta

ll
e
d

 i
n

 
a

 s
u

it
a

b
le

 
te

s
t 

ta
n

k
, 

w
it

h
s
ta

n
d

 
th

e
 

s
lo

s
h

in
g
 

te
s
t 

w
it

h
 f

u
e

l 
a

t 
a

 
te

m
p

e
ra

tu
re

 
o

f 
1
1

0
° 

F
.

§
 

/
 

m
e

i
 t

a
i
i
k

 m
s

i
a

n
a

i
i
o

n
.

(a
) 

E
a

c
h

 f
u

e
l 

t
a

n
k

 m
u

s
t
 b

e
 s

u
p

p
o

r
t
e

d
 

s
o

 
t
h

a
t
 t

a
n

k
 
lo

a
d

s
 a

r
e

 n
o

t
 c

o
n

c
e

n
t
r
a

t
e

d
. 

I
n

 a
d

d
it

io
n

—
(1

) 
T

h
e

r
e

 
m

u
s

t
 b

e
 
p

a
d

s
, 

if
 n

e
c

e
s
s

a
r
y

, 
t
o

 
p

r
e

v
e

n
t
 

c
h

a
fi

n
g

 
b

e
t
w

e
e

n
 

e
a

c
h

 
t
a

n
k

 

a
n

d
 i

t
s

 s
u

p
p

o
r
t
s

;
(2

) 
P

a
d

d
in

g
 

m
u

s
t 

b
e
 

n
o

n
a

b
s
o

rb
e
n

t 
o

r 
tr

e
a

te
d

 
to

 
p

r
e
v
e
n

t 
th

e
 
a

b
s
o

rp
ti

o
n

 
o

f 
fu

e
l; (3

) 
If

 
a

 
fl

e
x

ib
le

 
ta

n
k

 
li

n
e

r
 i

s
 
u

s
e
d

, 
it

 
m

u
s
t 

b
e
 
s
u

p
p

o
rt

e
d

 
s
o
 
th

a
t 

it
 
is

 
n

o
t 

r
e


q

u
ir

e
d

 t
o

 w
it

h
s
ta

n
d

 f
lu

id
 l

o
a

d
s
;

(4
) 

In
te

r
io

r
 
s
u

rf
a

c
e
s
 

a
d

ja
c
e
n

t 
to

 
th

e
 

li
n

e
r
 m

u
s
t 

b
e
 s

m
o

o
th

 a
n

d
 f

r
e

e
 f

r
o

m
 p

r
o


je

c
ti

o
n

s
 t

h
a

t 
c
o

u
ld

 c
a

u
s
e
 
w

e
a

r,
 u

n
le

s
s
—

(i
) 

P
ro

v
is

io
n

s
 a

re
 m

a
d

e
 f

o
r
 p

ro
te

c
ti

o
n

 
o

f 
th

e
 l

in
e
r 

a
t 

th
o

s
e
 p

o
in

ts
; 

o
r

(i
i)

 
T

h
e

 
c
o

n
s
tr

u
c
ti

o
n

 
o

f 
th

e
 
li

n
e

r
 i

t


s
e
lf

 p
ro

v
id

e
s
 s

u
c
h

 p
ro

te
c
ti

o
n

; 
a

n
d

(5
) 

A
 p

o
s
it

iv
e
 p

re
s
s
u

re
 m

u
s
t 

b
e
 m

a
in


ta

in
e
d

 
w

it
h

in
 
th

e
 

v
a

p
o

r 
s
p

a
c
e
 

o
f 

e
a

c
h

 
b

la
d

d
e
r 

c
e
ll

 
u

n
d

e
r 

a
n

y
 c

o
n

d
it

io
n

 
o

f 
o

p


e
ra

ti
o

n
, 

in
c
lu

d
in

g
 t

h
e
 c

r
it

ic
a

l 
c
o

n
d

it
io

n
s
 

o
f 

lo
w

 
a

ir
-s

p
e
e
d

 
a

n
d

 
ra

te
 

o
f 

d
e
s
c
e
n

t 
li

k
e

ly
 t

o
 b

e
 e

n
c
o

u
n

te
re

d
.

(b
) 

E
a

c
h

 
ta

n
k

 
c
o

m
p

a
rt

m
e
n

t 
m

u
s
t 

b
e
 

v
e
n

ti
la

te
d

 
a

n
d

 
d

ra
in

e
d

 
to

 
p

r
e
v
e
n

t 
th

e
 

a
c
c
u

m
u

la
ti

o
n

 
o

f 
fl

a
m

m
a

b
le

 
fl

u
id

s
 

o
r
 

v
a

p
o

rs
. 

E
a

c
h

 
c
o

m
p

a
rt

m
e
n

t 
a

d
ja

c
e
n

t 
to

 
a

 
ta

n
k

 
th

a
t 

is
 

a
n

 
in

te
g

ra
l 

p
a

r
t 

o
f 

th
e
 

a
ir

p
la

n
e
 

s
tr

u
c
tu

re
 

m
u

s
t 

a
ls

o
 

b
e
 

v
e

n
ti


la

te
d

 
a

n
d

 
d

ra
in

e
d

.
(c

) 
N

o
 f

u
e
l 

ta
n

k
 m

a
y

 b
e
 o

n
 t

h
e
 e

n
g
in

e
 

s
id

e
 

o
f 

th
e
 

fi
r
e
w

a
ll

. 
T

h
e

r
e

 
m

u
s
t 

b
e
 

a
t 

le
a

s
t 

o
n

e
-h

a
lf

 i
n

c
h

 o
f 

c
le

a
ra

n
c
e
 b

e
tw

e
e
n

 
th

e
 f

u
e
l 

ta
n

k
 a

n
d

 t
h

e
 f

ir
e
w

a
ll

. 
N

o
 p

a
rt

 
o

f 
th

e
 
e
n

g
in

e
 
n

a
c
e
ll

e
 
s
k

in
 
th

a
t 

li
e
s
 
im


m

e
d

ia
te

ly
 

b
e
h

in
d

 
a

 
m

a
jo

r
 

a
ir

 
o

p
e
n

in
g
 

fr
o

m
 

th
e
 

e
n

g
in

e
 

c
o

m
p

a
rt

m
e
n

t 
m

a
y

 
a

c
t 

a
s
 t

h
e
 w

a
ll

 o
f 

a
n

 i
n

te
g

ra
l 

ta
n

k
.

(d
) 

N
o

 
fu

e
l 

ta
n

k
 
m

a
y

 
b

e
 
in

 
th

e
 
p

e
r

s
o

n
n

e
l 

c
o

m
p

a
rt

m
e
n

t 
o

f 
a

 
m

u
lt

ie
n

g
in

e
 

a
ir

p
la

n
e
. 

I
f 

a
 
fu

e
l 

ta
n

k
- 

is
 
in

 
th

e
 
p

e
r

s
o

n
n

e
l 

c
o

m
p

a
rt

m
e
n

t 
o

f 
a

 
s
in

g
le

 
e
n

g
in

e
 

a
ir

p
la

n
e
, 

it
 m

u
s
t—

(1
) 

I
f 

n
o

 
la

rg
e

r 
th

a
n

 
2
5
 
g
a

ll
o

n
s
 t

o
ta

l 
c
a

p
a

c
it

y
, 

b
e
 p

ro
p

e
rl

y
 d

ra
in

e
d

 a
n

d
 v

e
n

ti


la
te

d
; 

a
n

d
(2

) 
I
f 

la
r
g

e
r
 

th
a

n
 

2
5
 

g
a

ll
o

n
s
 

to
ta

l 
c
a

p
a

c
it

y
—

(i
) 

(F
o

r
 

a
 

c
o

n
v
e
n

ti
o

n
a

l 
fu

e
l 

ta
n

k
) 

b
e
 i

s
o

la
te

d
 f

r
o

m
 t

h
e

 p
e
rs

o
n

n
e
l 

c
o

m
p

a
rt


m

e
n

t 
b

y
 f

u
m

e
 a

n
d

 f
u

e
l 

p
r
o

o
f 

e
n

c
lo

s
u

re
s
; 

o
r

(i
i)

 
(F

o
r
 

a
 

b
la

d
d

e
r 

ty
p

e
 

fu
e

l 
c

e
ll

) 
h

a
v
e
 

a
 

re
ta

in
in

g
 

s
h

e
ll

 
th

a
t 

is
 

a
t 

le
a

s
t 

e
q

u
iv

a
le

n
t 

to
 a

 m
e

ta
l 

fu
e

l 
ta

n
k

 i
n

 s
tr

u
c


tu
ra

l 
in

te
g

r
it

y
 

a
n

d
 

in
 

fu
m

e
 

a
n

d
 

fu
e
l
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ti
g
h

tn
e
s
s
, 

a
n

d
 t

h
a

t 
is

 d
ra

in
e
d

 t
o

 t
h

e
 e

x


te
r
io

r
 o

f 
th

e
 a

ir
p

la
n

e
.

§
 2

3
.9

6
9

 
F

u
e

l 
ta

n
k

 e
x

p
a

n
s
io

n
 s

p
a

c
e
.

E
a

c
h

 
fu

e
l 

ta
n

k
 
m

u
s
t 

h
a

v
e
 
a

n
 
e
x

p
a

n


s
io

n
 s

p
a

c
e
 
o

f 
n

o
t 

le
s
s
 t

h
a

n
 
tw

o
 p

e
rc

e
n

t 
o

f 
th

e
 

ta
n

k
 

c
a

p
a

c
it

y
, 

u
n

le
s
s
 

th
e
 

ta
n

k
 

v
e
n

t 
d

is
c
h

a
rg

e
s
 c

le
a

r 
o

f 
th

e
 a

ir
p

la
n

e
 
(i

n
 

w
h

ic
h

 
c
a

s
e
 

n
o

 
e
x

p
a

n
s
io

n
 

s
p

a
c
e
 

is
 

r
e


q

u
ir

e
d

).
 

It
 

m
u

s
t 

b
e
 

im
p

o
s
s
ib

le
 

to
 

fi
ll

 
th

e
 

e
x

p
a

n
s
io

n
 

s
p

a
c
e
 
in

a
d

v
e
rt

e
n

tl
y

 
w

it
h

 
th

e
 

a
ir

p
la

n
e
 

in
 

th
e
 

n
o

rm
a

l 
g
ro

u
n

d
 

a
tt

it
u

d
e
.

§
 2

3
.9

7
1

 
F

u
e

l 
ta

n
k

 s
u

m
p

.

E
a

c
h

 f
u

e
l 

ta
n

k
 m

u
s
t 

h
a

v
e
 a

 d
ra

in
a

b
le

 
s
u

m
p

 
w

it
h

 
a

n
 
e
ff

e
c

ti
v

e
 
c
a

p
a

c
it

y
, 

in
 
th

e
 

n
o

rm
a

l 
g
ro

u
n

d
 

a
n

d
 

fl
ig

h
t 

a
tt

it
u

d
e
s
, 

o
f

0
.2

5
 

p
e
rc

e
n

t 
o

f 
th

e
 

ta
n

k
 

c
a

p
a

c
it

y
, 

o
r
 

g
a

ll
o

n
, 

w
h

ic
h

e
v

e
r 

is
 g

re
a

te
r,

 u
n

le
s
s
—

(a
) 

T
h

e
 

fu
e

l 
s
y
s
te

m
 

h
a

s
 

a
 

s
e
d

im
e
n

t 
b

o
w

l 
o

r
 

c
h

a
m

b
e
r 

th
a

t 
is

 
a

c
c
e
s
s
ib

le
 

fo
r
 

d
ra

in
a

g
e
 
a

n
d

 
h

a
s
 
a

 c
a

p
a

c
it

y
 o

f 
1 

o
u

n
c
e
 

fo
r
 e

v
e

ry
 2

0
 g

a
ll

o
n

s
 
o

f 
fu

e
l 

ta
n

k
 c

a
p

a
c


it
y

; 
a

n
d

(b
) 

E
a

c
h

 f
u

e
l 

ta
n

k
 o

u
tl

e
t 

is
 l

o
c
a

te
d

 s
o
 

th
a

t,
 

in
 

th
e

 
n

o
rm

a
l 

g
ro

u
n

d
 

a
tt

it
u

d
e
, 

w
a

te
r 

w
il

l 
d

ra
in

 
fr

o
m

 
a

ll
 

p
a

rt
s
 

o
f 

th
e

 
ta

n
k

 
to

 
th

e
 
s
e
d

im
e
n

t 
b

o
w

l 
o

r
 
c
h

a
m

b
e
r.

§
 2

3
.9

7
3

 
F

u
e

l 
ta

n
k

 f
il

le
r 

c
o

n
n

e
c
ti

o
n

.

(a
) 

E
a

c
h

 
fu

e
l 

ta
n

k
 

fi
ll

e
r
 

c
o

n
n

e
c
ti

o
n

 
m

u
s
t 

b
e
 
m

a
rk

e
d

 
a

s
 
p

re
s
c
ri

b
e
d

 
in

 
§ 

2
3

.-
 

1
5

5
7

(c
).

(b
) 

S
p

il
le

d
 

fu
e

l 
m

u
s
t 

b
e
 

p
r
e
v
e
n

te
d

 
fr

o
m

 
e
n

te
ri

n
g

 
th

e
 

fu
e

l 
ta

n
k

 
c
o

m
p

a
rt


m

e
n

t 
o

r 
a

n
y
 
p

a
r
t 

o
f 

th
e

 
a

ir
p

la
n

e
 
o

th
e
r 

th
a

n
 t

h
e
 t

a
n

k
 i

ts
e
lf

.
(c

) 
E

a
c
h

 
fi

ll
e

r
 

c
a

p
 

m
u

s
t 

p
ro

v
id

e
 

a
 

fu
e

l-
ti

g
h

t 
s
e
a

l 
fo

r
 t

h
e

 m
a

in
 f

il
le

r
 o

p
e
n


in

g
. 

H
o

w
e
v
e
r,

 t
h

e
re

 m
a

y
 b

e
 s

m
a

ll
 o

p
e
n


in

g
s
 

in
 

th
e

 
fu

e
l 

ta
n

k
 

c
a

p
 

fo
r
 

v
e

n
ti

n
g

 
p

u
rp

o
s
e
s
 
o

r
 f

o
r
 t

h
e
 
p

u
rp

o
s
e
 
o

f 
a

ll
o

w
in

g
 

p
a

s
s
a

g
e
 o

f 
a

 f
u

e
l 

g
a

u
g
e
 t

h
ro

u
g

h
 t

h
e
 c

a
p

.

§
 2

3
.9

7
5

 
F

u
e

l 
la

n
k

 v
e
n

ts
 a

n
d

 c
a

rb
u

re
to

r 
v

a
p

o
r 

v
e
n

ts
.

(a
) 

E
a

c
h

 
fu

e
l 

ta
n

k
 

m
u

s
t 

b
e
 

v
e
n

te
d

 
fr

o
m

 t
h

e
 t

o
p

 p
a

rt
 o

f 
th

e
 e

x
p

a
n

s
io

n
 s

p
a

c
e
. 

In
 a

d
d

it
io

n
—

(1
) 

E
a

c
h

 
v

e
n

t 
o

u
tl

e
t 

m
u

s
t 

b
e
 l

o
c
a

te
d

 
a

n
d

 c
o

n
s
tr

u
c
te

d
 i

n
 a

 m
a

n
n

e
r 

th
a

t 
m

in
i

m
iz

e
s
 

th
e
 

p
o

s
s
ib

il
it

y
 

o
f 

it
s
 

b
e
in

g
 

o
b


s
tr

u
c
te

d
 b

y
 i

c
e
 
o

r 
o

th
e
r 

fo
r
e

ig
n

 m
a

tt
e

r;
(2

) 
E

a
c

h
 v

e
n

t
 m

u
s

t
 b

e
 
c

o
n

s
t
r
u

c
t
e

d
 t

o
 

p
r
e

v
e

n
t
 s

ip
h

o
n

in
g

 o
f 

fu
e

l 
d

u
r
in

g
 n

o
r
m

a
l 

o
p

e
r
a

t
io

n
;

C
3
")

 
T

h
e

 
v

e
n

t
in

g
 

c
a

p
a

c
it

y
 

m
u

s
t
 

a
ll

o
w

 
t

h
e

 
r
a

p
id

, 
r

e
li

e
f 

o
t
 

e
x

c
e

s
s

iv
e

 
d

if
fe

r
e

n
c

e
s

o
f 

p
re

s
s
u

re
 b

e
tw

e
e
n

 t
h

e
 i

n
te

ri
o

r 
a

n
d

 e
x


te

r
io

r
 o

f 
th

e
 t

a
n

k
;

(4
) 

A
ir

s
p

a
c
e
s
 o

f 
ta

n
k

s
 w

it
h

 i
n

te
rc

o
n


n

e
c
te

d
 o

u
tl

e
ts

 m
u

s
t 

b
e
 i

n
te

rc
o

n
n

e
c
te

d
;

(5
) 

T
h

e
r
e

 
m

a
y

 
b

e
 

n
o

 
u

n
d

ra
in

a
b

le
 

p
o

in
ts

 
in

 
a

n
y
 
v

e
n

t 
li

n
e
 
w

h
e
re

 
m

o
is

tu
re

 
c
a

n
 a

c
c
u

m
u

la
te

 w
it

h
 t

h
e
 
a

ir
p

la
n

e
 i

n
 e

i
th

e
r
 t

h
e
 g

ro
u

n
d

 o
r 

le
v
e
l 

fl
ig

h
t 

a
tt

it
u

d
e
s
; 

a
n

d (6
) 

N
o

 v
e

n
t 

m
a

y
 t

e
rm

in
a

te
 a

t 
a

 p
o

in
t 

w
h

e
re

 t
h

e
 d

is
c
h

a
rg

e
 o

f 
fu

e
l 

fr
o

m
 t

h
e
 v

e
n

t 
o

u
tl

e
t 

w
il

l 
c
o

n
s
ti

tu
te

 
a

 
fi

r
e

 
h

a
z
a

rd
 

o
r 

fr
o

m
 w

h
ic

h
 f

u
m

e
s
 
m

a
y

 e
n

te
r 

p
e
rs

o
n

n
e
l 

c
o

m
p

a
rt

m
e
n

ts
.

(b
) 

E
a

c
h

 c
a

rb
u

re
to

r 
w

it
h

 v
a

p
o

r 
e

li
m


in

a
ti

o
n

 
c
o

n
n

e
c
ti

o
n

s
 

m
u

s
t 

h
a

v
e
 

a
 

v
e
n

t 
li

n
e
 t

o
 l

e
a

d
 v

a
p

o
rs

 b
a

c
k

 t
o

 o
n

e
 o

f 
th

e
 f

u
e
l 

ta
n

k
s
. 

I
f 

th
e

re
 

is
 
m

o
re

 
th

a
n

 
o

n
e
 

fu
e

l 
ta

n
k

, 
a

n
d

 i
f 

it
 i

s
 n

e
c
e
s
s
a

ry
 t

o
 u

s
e
 
th

e
s
e
 

ta
n

k
s
 i

n
 a

 d
e
fi

n
it

e
 s

e
q

u
e
n

c
e
 f

o
r
 a

n
y
 r

e
a


s
o
n

, 
th

e
 

v
a

p
o

r 
v
e
n

t 
re

tu
rn

 
li

n
e
 

m
u

s
t 

le
a

d
 

b
a

c
k

 
to

 
th

e
 

fu
e
l 

ta
n

k
 

to
 

b
e
 

u
s
e
d

 
fi

rs
t,

 u
n

le
s
s
 t

h
e

 r
e

la
ti

v
e

 c
a

p
a

c
it

ie
s
 o

f 
th

e
 

ta
n

k
s
 

a
re

 
s
u

c
h

 
th

a
t 

re
tu

rn
 

to
 

a
n

o
th

e
r 

ta
n

k
 i
s
 p

re
fe

r
a

b
le

.
(c

) 
F

o
r
 
a

c
ro

b
a

ti
c
 
c
a

te
g

o
ry

 
a

ir
p

la
n

e
s
, 

e
x

c
e
s
s
iv

e
 

lo
s
s
 

o
f 

fu
e
l 

d
u

ri
n

g
 

a
c
ro

b
a

ti
c
 

m
a

n
e
u

v
e
rs

, 
in

c
lu

d
in

g
 s

h
o

rt
 p

e
ri

o
d

s
 o

f 
in


v
e
rt

e
d

 
fl

ig
h

t,
 

m
u

s
t 

b
e
 

p
re

v
e
n

te
d

. 
It

 
m

u
s
t 

b
e
 

im
p

o
s
s
ib

le
 

fo
r
 

fu
e

l 
to

 
s
ip

h
o

n
 

fr
o

m
 

th
e

 
v
e
n

t 
w

h
e
n

 
n

o
rm

a
l 

fl
ig

h
t 

h
a

s
 

b
e
e
n

 
re

s
u

m
e
d

 
a

ft
e

r
 

a
n

y
 

a
c
ro

b
a

ti
c
 

m
a


n

e
u

v
e
r 

fo
r
 

w
h

ic
h

 
c

e
r
ti

fi
c
a

ti
o

n
 

is
 

r
e


q

u
e
s
te

d
.

§
 2

3
.9

7
7

 
F

u
e

l 
ta

n
k

 o
u

tl
e
t.

(a
) 

T
h

e
r
e

 
m

u
s
t 

b
e
 

a
 

fu
e
l 

s
tr

a
in

e
r,

 
w

it
h

 
8

 
to

 
1
6
 

m
e
s
h

e
s
 

p
e

r 
in

c
h

, 
fo

r
 

th
e
 

fu
e
l 

ta
n

k
 

o
u

tl
e
t.

 
T

h
e

 
d

ia
m

e
te

r 
o

f 
th

e
 

s
tr

a
in

e
r 

m
u

s
t 

b
e
 a

t 
le

a
s
t 

e
q

u
a

l 
to

 t
h

a
t 

o
f 

th
e

 f
u

e
l 

ta
n

k
 o

u
tl

e
t.

(b
) 

I
f 

a
 f

in
g

e
r
 s

tr
a

in
e
r 

is
 u

s
e
d

—
(1

) 
T

h
e

 l
e

n
g

th
 o

f 
th

e
 s

tr
a

in
e
r 

m
u

s
t 

b
e
 

a
t 

le
a

s
t 

fo
u

r
 
ti

m
e
s
 
th

e
 
d

ia
m

e
te

r 
o

f 
th

e
 

o
u

tl
e
t;

 a
n

d
(2

) 
E

a
c
h

 
s
tr

a
in

e
r 

m
u

s
t 

b
e
 

a
c
c
e
s
s
ib

le
 

fo
r
 i
n

s
p

e
c
ti

o
n

 a
n

d
 c

le
a

n
in

g
.

F
u

e
l

 
S

y
s

t
e

m
 

C
o

m
p

o
n
e
n
t
s

 

§
 2

3
.9

9
1

 
F

u
e

l 
p

u
m

p
s
.

(a
) 
M
a
in
 
p
u
m
p
s
. 

I
f 

th
e
re

 
a

re
 

fu
e
l 

p
u

m
p

s
 
to

 
m

a
in

ta
in

 
a

 
s
u

p
p

ly
 
o

f 
fu

e
l 

to
 

th
e
 
e
n

g
in

e
, 

a
t 

le
a

s
t 

o
n

e
 
p

u
m

p
 
fo

r
 
e
a

c
h

 
e
n

g
in

e
 

m
u

s
t
 
b

e
 

d
ir

e
c
tl

y
 

d
ri

v
e
n

 
b

y
 

th
e
 

e
n

g
in

e
. 

T
h

e
 

fu
e

l 
p

u
m

p
s

 
m

u
s

t
 

b
e

 
a

d
e


q

u
a

t
e

 
t
o

 
m

e
e

t
 

t
h

e
 
fl

o
w

 
r
e

q
u

ir
e

m
e

n
t
s

 
o

f 
a

p
p

li
c

a
b

le
 I

 2
3

.9
5

5
.

(b
) 
E
m

e
r
g

e
n

c
y

 
%

ru
m

p
$
. 

T
h

e
r
e

 
m

u
s
t 

b
e

 e
m

e
r
g

e
n

c
y

 p
u

m
p

s
 t

o
 f

e
e

d
 t

h
e

 
e

n
g

in
e

s

a
ft

e
r
 

th
e

 
fa

il
u

re
 

o
f 

a
n

y
 

e
n

g
in

e
-d

ri
v

e
n

 
fu

e
l 

p
u

m
p

 
o

th
e
r 

th
a

n
 

a
 

fu
e
l 

in
je

c
ti

o
n

 
p

u
m

p
 
(a

 p
u

m
p

 t
h

a
t 

s
u

p
p

li
e
s
 p

r
o

p
e
r 

fl
o

w
 

a
n

d
 p

re
s
s
u

re
 f

o
r
 f

u
e

l 
in

je
c

ti
o

n
 w

h
e
n

 t
h

e
 

in
je

c
ti

o
n

 
is

 
n

o
t 

a
c
c
o

m
p

li
s
h

e
d

 
in

 
a

 
c
a

r
b

u
re

to
r)

 
a

p
p

ro
v
e
d

 a
s
 p

a
r
t 

o
f 

a
n

 e
n

g
in

e
.

(c
) 

W
a

r
n

in
g

 m
e
a

n
s
. 

I
f 

b
o

th
 t

h
e
 n

o
r

m
a

l 
p

u
m

p
 a

n
d

 e
m

e
rg

e
n

c
y

 p
u

m
p

 o
p

e
ra

te
 

c
o

n
ti

n
u

o
u

s
ly

, 
th

e
re

 
m

u
s
t 

b
e
 
a

 
m

e
a

n
s
 t

o
 

in
d

ic
a

te
 
to

 
th

e
 
a

p
p

ro
p

ri
a

te
 
fl

ig
h

t 
c
re

w


m
e
m

b
e
rs

 a
 m

a
lf

u
n

c
ti

o
n

 
o

f 
e
it

h
e
r 

p
u

m
p

.

§
 2

3
.9

9
3

 
F

u
e

l 
s
y

st
e
m

 l
in

e
s
 
a

n
d

 
fi

tt
in

g
s
.

(a
) 

E
a

c
h

 
fu

e
l 

li
n

e
 

m
u

s
t 

b
e
 

In
s
ta

ll
e
d

 
a

n
d

 
s
u

p
p

o
rt

e
d

 
to

 
p

re
v
e
n

t 
e
x

c
e
s
s
iv

e
 

v
i

b
ra

ti
o

n
 

a
n

d
 

to
 

w
it

h
s
ta

n
d

 
lo

a
d

s
 

d
u

e
 

to
 

fu
e

l 
p

re
s
s
u

re
 

a
n

d
 

a
c
c
e
le

ra
te

d
 

fl
ig

h
t 

c
o

n
d

it
io

n
s
.

(b
) 

E
a

c
h

 f
u

e
l 

li
n

e
 c

o
n

n
e
c
te

d
 t

o
 c

o
m


p

o
n

e
n

ts
 
o

f 
th

e
 

a
ir

p
la

n
e
 

b
e
tw

e
e
n

 
w

h
ic

h
 

re
la

ti
v
e
, 

m
o

ti
o

n
 

c
o

u
ld

 
e
x

is
t 

m
u

s
t 

h
a

v
e
 

p
ro

v
is

io
n

s
 f

o
r
 f

le
x

ib
il

it
y

.
(c

) 
E

a
c
h

 
fl

e
x

ib
le

 
c
o

n
n

e
c
ti

o
n

 
in

 
fu

e
l 

li
n

e
s
 

th
a

t 
m

a
y

 
b

e
 

u
n

d
e
r 

p
re

s
s
u

re
 

a
n

d
 

s
u

b
je

c
te

d
 t

o
 a

x
ia

l 
lo

a
d

in
g

 m
u

s
t 

u
s
e
 f

le
x

i
b

le
 
h

o
s
e
 
a

s
s
e
m

b
li

e
s
.

(d
) 

E
a

c
h

 
fl

e
x

ib
le

 
h

o
s
e
 

m
u

s
t 

b
e
 

a
p


p

ro
v
e

d
 
o

r 
m

u
s
t 

b
e
 
s
h

o
w

n
 
to

 
b

e
 
s
u

it
a

b
le

 
fo

r
 t

h
e
 
p

a
rt

ic
u

la
r 

a
p

p
li

c
a

ti
o

n
.

(e
) 

N
o

 
fl

e
x

ib
le

 
h

o
s
e
 

th
a

t 
m

ig
h

t 
b

e
 

a
d

v
e
rs

e
ly

 
a

ff
e
c

te
d

 
b

y
 

e
x

p
o
s
u

re
 

to
 

h
ig

h
 

te
m

p
e
ra

tu
re

s
 m

a
y

 b
e
 u

s
e
d

 
w

h
e
re

 e
x

c
e
s


s
iv

e
 t

e
m

p
e
ra

tu
re

s
 w

il
l 

e
x

is
t 

d
u

ri
n

g
 o

p
e
r

a
ti

o
n

 
o

r 
a

ft
e

r
 
e
n

g
in

e
 
s
h

u
td

o
w

n
.

§
 2

3
.9

9
5

 
F

u
e

l 
v

a
lv

e
s
 a

n
d

 c
o

n
tr

o
ls

.

(a
) 

T
h

e
r
e

 
m

u
s
t 

b
e
 
a

 m
e
a

n
s
 

to
 
a

ll
o

w
 

a
p

p
ro

p
ri

a
te

 f
li

g
h

t 
c
r
e
w

 m
e
m

b
e
rs

 t
o

 r
a

p


id
ly

 
s
h

u
t 

o
ff

, 
in

 
fl

ig
h

t,
 
th

e
 f

u
e

l 
to

 
e
a

c
h

 
e
n

g
in

e
 i

n
d

iv
id

u
a

ll
y
.

(b
) 

N
o

 
s
h

u
to

ff
 

v
a

lv
e

 
m

a
y

 
b

e
 

o
n

 
th

e
 

e
n

g
in

e
 s

id
e
 o

f 
a

n
y

 f
ir

e
w

a
ll

. 
In

 a
d

d
it

io
n

, 
th

e
re

 m
u

s
t 

b
e
 m

e
a

n
s
 t

o
—

(1
) 

G
u

a
rd

 
a

g
a

in
s
t 

in
a

d
v
e
rt

e
n

t 
o

p
e
r

a
ti

o
n

 o
f 

e
a

c
h

 s
h

u
to

ff
 v

a
lv

e
; 

a
n

d
(2

) 
A

ll
o

w
 

a
p

p
ro

p
ri

a
te

 
fl

ig
h

t 
c
re

w
 

m
e
m

b
e
rs

 
to

 
re

o
p

e
n

 
e
a

c
h

 
v

a
lv

e
 

ra
p

id
ly

 
a

ft
e

r
 i

t 
h

a
s
 b

e
e
n

 
c
lo

s
e
d

.
(c

) 
E

a
c
h

 v
a

lv
e
 a

n
d

 f
u

e
l 

s
y
s
te

m
 c

o
n

tr
o

l 
m

u
s
t—

( 
1 
) 

H
a

v
e
 e

it
h

e
r 

p
o

s
it

iv
e
 s

to
p

s
 o

r 
“
fe

e
l”

 
in

 
th

e
 
“
o

n
”
 
a

n
d

 
“
o

ff
”
 
p

o
s
it

io
n

s
; 

a
n

d
(2

) 
B

e
 s

u
p

p
o

rt
e
d

 s
o
 t

h
a

t 
lo

a
d

s
 r

e
s
u

lt


in
g

 f
r
o

m
 
it

s
 
o

p
e
ra

ti
o

n
 
o

r 
fr

o
m

 
a

c
c
e
le

r
a

te
d

 f
li

g
h

t 
c
o

n
d

it
io

n
s
 a

re
 n

o
t 

tr
a

n
s
m

it
te

d
 

to
 t

h
e

 l
in

e
s
 c

o
n

n
e
c
te

d
 t

o
 t

h
e
 v

a
lv

e
.

(d
) 

E
a

c
h

 v
a

lv
e

 o
r 

fu
e

l 
s
y

s
te

m
 c

o
n

tr
o

l 
m

u
s
t 

b
e

 
in

s
ta

ll
e

d
 

s
o

 
th

a
t 

th
e

 
e

ff
e

c
t 

o
f 

g
r
a

v
it

y
 a

n
d

 v
ib

r
a

t
io

n
 w

il
l 

te
n

d
 t

o
 t

u
r
n

 i
t
s

h
a

n
d

le
 t

o
 t

h
e
 o

p
e
n

 o
r 

"o
n

”
 p

o
s
it

io
n

, 
n

o
t 

to
 t

h
e
 c

lo
s
e
d

 o
r 

“
o

ff
”
 p

o
s
it

io
n

.
(e

) 
E

a
c
h

 
fu

e
l 

v
a

lv
e

 
h

a
n

d
le

 
a

n
d

 
it

s
 

c
o

n
n

e
c
ti

o
n

s
 

to
 

th
e
 

v
a

lv
e
 

m
e
c
h

a
n

is
in

 
m

u
s
t 

h
a

v
e
 d

e
s
ig

n
 f

e
a

tu
re

s
 t

h
a

t 
m

in
im

iz
e
 

th
e
 p

o
s
s
ib

il
it

y
 o

f 
in

c
o

rr
e
c
t 

in
s
ta

ll
a

ti
o

n
.

§
 2

3
.9

9
7

 
F

u
e

l 
s
tr

a
in

e
r 

o
r 

fi
lt

e
r*

(a
) 

' 
T

h
e

re
 
m

u
s
t 

b
e
 
a

 
fu

e
l 

s
tr

a
in

e
r 

o
r 

fi
lt

e
r
 

b
e
tw

e
e
n

 
th

e
 

fu
e
l 

ta
n

k
 
o

u
tl

e
t 

a
n

d
 

th
e
 

c
a

rb
u

re
to

r 
in

le
t 

(o
r
 

e
n

g
in

e
 

d
ri

v
e
n

 
fu

e
l 

p
u

m
p

, 
if

 t
h

e
re

 i
s
 o

n
e

).
(b

) 
E

a
c
h

 
s
tr

a
in

e
r 

o
r 

fi
lt

e
r
 

m
u

s
t 

b
e
 

a
c
c
e
s
s
ib

le
 

fo
r
 

d
ra

in
a

g
e
 

a
n

d
 

c
le

a
n

in
g
.

(c
) 

E
a

c
h

 
s
tr

a
in

e
r 

s
c
re

e
n

 
m

u
s
t 

b
e
 

re
m

o
v
a

b
le

.

§
 2

3
.9

9
9

 
F

u
e

l 
s
y

st
e
m

 d
ra

in
s
.

(a
) 

T
h

e
r
e

 m
u

s
t 

b
e
 a

t 
le

a
s
t 

o
n

e
 d

ra
in

 
to

 a
ll

o
w

 
s
a

fe
 d

ra
in

a
g

e
 o

f 
th

e
 e

n
ti

r
e
 f

u
e
l 

s
y
s
te

m
 

w
it

h
 
th

e
 
a

ir
p

la
n

e
 

in
 
it

s
 
n

o
rm

a
l 

g
ro

u
n

d
 a

tt
it

u
d

e
.

(b
) 

E
a

c
h

 d
ra

in
 m

u
s
t 

h
a

v
e
 a

 m
e
a

n
s
 t

o
 

lo
c
k

 i
t 

c
lo

s
e
d

.

O
i
l
 
S
y
s
t
e
m

 

§
 2

3
.1

0
1

1
 

G
e

n
e

ra
l.

(a
) 

E
a

c
h

 
e
n

g
in

e
 
m

u
s
t 

h
a

v
e
 
a

n
 
in

d
e


p
e
n

d
e
n

t 
o

il
 

s
y
s
te

m
 

th
a

t 
c
a

n
 

s
u

p
p

ly
 

it
 

w
it

h
 a

n
 a

p
p

ro
p

ri
a

te
 q

u
a

n
ti

ty
 o

f 
o

il
 a

t 
a

 
te

m
p

e
ra

tu
re

 n
o

t 
a

b
o

v
e
 t

h
a

t 
s
a

fe
 f

o
r
 c

o
n


ti

n
u

o
u

s
 o

p
e
ra

ti
o

n
.

(b
) 

T
h

e
 
u

s
a

b
le

 o
il

 t
a

n
k

 c
a

p
a

c
it

y
 m

a
y

 
n

o
t 

b
e
 

le
s
s
 

th
a

n
 

th
e
 

p
ro

d
u

c
t 

o
f 

th
e
 

e
n

d
u

ra
n

c
e
 o

f 
th

e
 a

ir
p

la
n

e
 u

n
d

e
r 

c
r
it

ic
a

l 
o

p
e
ra

ti
n

g
 
c
o

n
d

it
io

n
s
 
a

n
d

 
th

e
 
m

a
x

im
u

m
 

o
il

 c
o

n
s
u

m
p

ti
o

n
 o

f 
th

e
 e

n
g
in

e
 u

n
d

e
r 

th
e
 

s
a

m
e
 
c
o

n
d

it
io

n
s
, 

p
lu

s
 
a

 
s
u

it
a

b
le

 m
a

rg
in

 
to

 
e
n

s
u

re
 

a
d

e
q

u
a

te
 

c
ir

c
u

la
ti

o
n

 
a

n
d

 
c
o

o
li

n
g
.

(c
) 

F
o

r
 
a

n
 
o

il
 
s
y
s
te

m
 
w

it
h

o
u

t 
a

n
 
o

il
 

tr
a

n
s
fe

r 
s
y
s
te

m
, 

o
n

ly
 t

h
e
 u

s
a

b
le

 o
il

 t
a

n
k

 
c
a

p
a

c
it

y
 

m
a

y
 

b
e
 

c
o

n
s

i
d

e
r

e
d

.
 

T
h

e
 

a
m

o
u

n
t 

o
f 

o
il

 i
n

 t
h

e
 e

n
g
in

e
 o

il
 l

in
e
s
, 

th
e

 
o

il
 
ra

d
ia

to
r,

 
a

n
d

 t
h

e
 
fe

a
th

e
ri

n
g

 r
e
s
e
rv

e
, 

m
a

y
 n

o
t 

b
e
 c

o
n

s
id

e
re

d
.

(d
) 

I
f 

a
n

 
o

il
 
tr

a
n

s
fe

r 
s
y
s
te

m
 
is

 
u

s
e
d

, 
a

n
d

 
th

e
 
tr

a
n

s
fe

r 
p

u
m

p
 
c
a

n
 
p

u
m

p
 
s
o

m
e
 

o
f 

th
e
 
o

il
 
in

 
th

e
 
tr

a
n

s
fe

r 
li

n
e
s
 
in

to
 t

h
e
 

m
a

in
 e

n
g
in

e
 o

il
 t

a
n

k
s
, 

th
e
 a

m
o

u
n

t 
o

f 
o

il
 

in
 t

h
e
s
e
 l

in
e
s
 t

h
a

t 
c
a

n
 b

e
 p

u
m

p
e
d

 b
y
 t

h
e
 

tr
a

n
s
fe

r 
p

u
m

p
 m

a
y

 b
e
 i

n
c
lu

d
e
d

 i
n

 t
h

e
 o

il
 

c
a

p
a

c
it

y
.

§
2

3
.1

0
1

3
 

O
il

 t
a
n

k
s
.

(a
) 

In
s

ta
ll

a
ti

o
n

. 
E

a
c
h

 
o

il
 
ta

n
k

 m
u

s
t 

b
e

 i
n

s
t
a

ll
e

d
 t

o
—

(1
) 

M
e

e
t
 
t
h

e
 r

e
q

u
ir

e
m

e
n

t
s

 o
f 

§
 2

3
.9

6
7

 
(a

) 
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n
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b
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a
n

d

1 7 9 7 8  RU LES A N D  R EG U LA T I O N S



No. 246— Pt. I.

(2
) 

W
i
t

h
s

t
a

n
d

 
a

n
y

 
v

i
b

r
a

t
i
o

n
, 

in
e

r
t
ia

, 
a

n
d

 f
l
u

i
d

 l
o

a
d

s
 e

x
p

e
c

t
e

d
 i

n
 o

p
e

r
a

t
io

n
.

(b
) 

E
x

p
a

n
s

i
o

n
 

s
p

a
c

e
. 

O
i
l
 

t
a

n
k

 
e
x


p

a
n

s
io

n
 s

p
a

c
e
 m

u
s
t 

b
e
 p

ro
v
id

e
d

 s
o
 t

h
a

t—
 

(1
) 

E
a

c
h

 
o

il
 

ta
n

k
 

h
a

s
 

a
n

 
e
x

p
a

n
s
io

n
 

s
p

a
c
e
 
o

f 
n

o
t 

le
s
s
 
th

a
n

 
th

e
 

g
re

a
te

r 
o

f—
(1

) 
1

0
 p

e
rc

e
n

t 
o

f 
th

e
 t

a
n

k
 c

a
p

a
c
it

y
; 

o
r 

(i
i)

 
0
.5

 g
a

ll
o

n
; 

a
n

d
(2

) 
It

 i
s
 i

m
p

o
s
s
ib

le
 t

o
 
fi

ll
 
th

e
 
e
x

p
a

n
- 

I 
s
io

n
 

s
p

a
c
e
 

in
a

d
v
e
rt

e
n

tl
y

 
w

it
h

 
th

e
 

a
ir

- 
6

1
 
p

la
n

e
 i

n
 t

h
e

 n
o

rm
a

l 
g
ro

u
n

d
 a

tt
it

u
d

e
.

(c
) 
F
il
le

r
 

c
o

n
n

e
c
ti

o
n

. 
E

a
c
h

 
o

il
 
ta

n
k

 
fi

ll
e

r
 c

p
n

n
e
c
ti

o
n

 m
u

s
t 

b
e
 m

a
rk

e
d

 u
n

d
e
r 

§ 
2

3
.1

5
5

7
(c

).
(d

) 
V

e
n

t.
 

O
il

 t
a

n
k

s
 m

u
s
t 

b
e
 v

e
n

te
d

 a
s
 

fo
ll

o
w

s
:

(1
) 

E
a

c
h

 
o

il
 
ta

n
k

 
m

u
s
t 

b
e
 
v
e
n

te
d

 
to

 
th

e
 e

n
g

in
e
 c

ra
n

k
c
a

s
e
 
fr

o
m

 t
h

e
 
to

p
 p

a
rt

 
o

f 
th

e
 
e
x

p
a

n
s
io

n
 s

p
a

c
e
 s

o
 t

h
a

t 
th

e
 v

e
n

t 
c
o

n
n

e
c
ti

o
n

 
is

 
n

o
t 

c
o

v
e
re

d
 
b

y
 

o
il

 
u

n
d

e
r 

a
n

y
 n

o
rm

a
l 

fl
ig

h
t 

c
o

n
d

it
io

n
.

(2
) 

O
il

 t
a

n
k

 v
e
n

ts
 m

u
s
t 

b
e
 a

rr
a

n
g

e
d

 s
o
 

th
a

t 
c
o

n
d

e
n

s
e
d

 w
a

te
r 

v
a

p
o

r 
th

a
t 

m
ig

h
t 

fr
e
e
z
e
 
a

n
d

 
o

b
s
tr

u
c
t 

th
e

 
li

n
e
 c

a
n

n
o

t 
a

c


c
u

m
u

la
te

 a
t 

a
n

y
 p

o
in

t.
(3

) 
F

o
r
 

a
c
ro

b
a

ti
c
 

c
a

te
g

o
ry

 
a

ir
p

la
n

e
s
, 

th
e

re
 

m
u

s
t 

b
e
 

m
e
a

n
s
 

to
 

p
re

v
e
n

t 
h

a
z


a
rd

o
u

s
 
lo

s
s
 
o

f 
o

il
 
d

u
ri

n
g
 
a

c
ro

b
a

ti
c
 m

a


n
e
u

v
e
rs

, 
in

c
lu

d
in

g
 

s
h

o
rt

 
p

e
ri

o
d

s
 

o
f 

in


v
e
rt

e
d

 f
li

g
h

t.
(e

) 
O

u
tl

e
t.

 
N

o
 o

il
 t

a
n

k
 o

u
tl

e
t 

m
a

y
 b

e
 

e
n

c
lo

s
e
d

 
o

r
 

c
o

v
e
re

d
 

b
y
 

a
n

y
 

s
c
re

e
n

 
o

r
 

g
u

a
rd

 t
h

a
t 

m
ig

h
t 

re
d

u
c
e
 
th

e
 f

lo
w

 o
f 

o
il

. 
N

o
 
o

il
 t

a
n

k
 
o

u
tl

e
t 

d
ia

m
e
te

r 
m

a
y

 b
e
 l

e
s
s
 

th
a

n
 t

h
e
 d

ia
m

e
te

r 
o

f 
th

e
 e

n
g
in

e
 o

il
 p

u
m

p
 

in
le

t.
(f

) 
F

le
x

ib
le

 
li

n
e
r
s

. 
E

a
c
h

 
fl

e
x

ib
le

 
o

il
 

ta
n

k
 l

in
e

r
 m

u
s
t 

b
e
 o

f 
a

n
 a

c
c
e
p

ta
b

le
 k

in
d

.

§
2

3
.1

0
1

5
 

O
il

 t
a

n
k

 t
e
st

s.

E
a

c
h

 
o

il
 

ta
n

k
 

m
u

s
t 

b
e
 

te
s
te

d
 

u
n

d
e
r 

§ 
2
3
.9

6
5
, 
e
x

c
e
p

t 
th

a
t—

(a
) 

T
h

e
 a

p
p

li
e
d

 p
re

s
s
u

re
 m

u
s
t 

b
e
 f

iv
e

 
p

.s
.i

. 
fo

r
 t

h
e

 t
a

n
k

 c
o

n
s
tr

u
c
ti

o
n

 i
n

s
te

a
d

 o
f 

th
e
 

p
re

s
s
u

re
s
 

s
p

e
c
if

ie
d

 
in

 
§ 

2
3

.9
6

5
(a

);
 

a
n

d (b
) 

F
o

r
 

a
 

ta
n

k
 

w
it

h
 

a
 

n
o

n
m

e
ta

ll
ic

 
li

n
e

r
 

th
e
 

te
s
t 

fl
u

id
 

m
u

s
t 

b
e
 

o
il

 
ra

th
e
r 

th
a

n
 f

u
e

l 
a

s
 s

p
e
c
if

ie
d

 i
n

 §
 2

3
.9

6
5

(d
),

 a
n

d
 

th
e

 
s
lo

s
h

 t
e
s
t 

o
n

 
a

 
s
p

e
c
im

e
n

 l
in

e
r
 m

u
s
t 

b
e
 c

o
n

d
u

c
te

d
 w

it
h

 t
h

e
 o

il
 a

t 
2
5

0
° 

F
.

§
 2

3
.1

0
1

7
 

O
il

 l
in

e
s
 a

n
d

 f
il

li
n

g
s
.

(a
) 

G
e

n
e

r
a

l.
 

E
a

c
h

 o
il

 l
in

e
 m

u
s
t 

m
e
e
t 

th
e
 r

e
q

u
ir

e
m

e
n

ts
 o

f 
§ 

2
3
.9

9
3
, 

e
x

c
e
p

t 
th

a
t 

th
e
 i

n
s
id

e
 d

ia
m

e
te

r 
o

f 
th

e
 e

n
g
in

e
 o

il
 i

n
le

t 
a

n
d

 o
u

tl
e
t 

li
n

e
s
 m

a
y

 n
o

t 
b

e
 l

e
s
s
 t

h
a

n
 t

h
e
 

d
ia

m
e
te

r 
o

f 
th

e
 c

o
rr

e
s
p

o
n

d
in

g
 e

n
g
in

e
 o

il
 

p
u

m
p

 i
n

le
t 

a
n

d
 o

u
tl

e
t.

(b
) 

B
r

e
a

t
h

e
r

 
l
i
n

e
s

. 
B

r
e

a
t
h

e
r
 

li
n

e
s

 
m

ii
s
t
 b

e
 a

r
r
a

n
g

e
d

 s
o

 t
h

a
t
—

(1
) 

C
o

n
d

e
n

s
e

d
 w

a
t
e

r
 v

a
p

o
r
 t

h
a

t
 m

ig
h

t
 

fr
e

e
z

e
 

a
n

d
 

o
b

s
t
r
u

c
t
 
t
h

e
 
li

n
e

 
c

a
n

n
o

t
 
a

c


c
u

m
u

la
t
e

 a
t
 a

n
y

 p
o

in
t
;

(2
) 

T
h

e
 

b
r
e
a

th
e
r 

d
is

c
h

a
rg

e
 

w
il

l 
n

o
t 

c
o

n
s
ti

tu
te

 
a

 
fi

r
e

 
h

a
z
a

rd
 
if

 
fo

a
m

in
g

 
o

c


c
u

rs
, 

o
r 

c
a

u
s
e
 
e
m

it
te

d
 

o
il

 
to

 
s
tr

ik
e
 

th
e
 

p
il

o
t’

s
 w

in
d

s
h

ie
ld

;
(3

) 
T

h
e

 
b

re
a

th
e
r 

d
o
e
s
 

n
o

t 
d

is
c
h

a
rg

e
 

in
to

 t
h

e
 e

n
g
in

e
 a

ir
 i

n
d

u
c
ti

o
n

 s
y
s
te

m
; 

a
n

d
(4

) 
F

o
r
 
a

c
ro

b
a

ti
c
 

c
a

te
g

o
ry

 
a

ir
p

la
n

e
s
, 

th
e

re
 i

s
 n

o
 e

x
c
e
s
s
iv

e
 l

o
s
s
 o

f 
o

il
 f

r
o

m
 t

h
e
 

b
re

a
th

e
r 

d
u

ri
n

g
 

a
c
ro

b
a

ti
c
 

m
a

n
e
u

v
e
rs

, 
in

c
lu

d
in

g
 s

h
o

rt
 p

e
ri

o
d

s
 o

f 
in

v
e
rt

e
d

 f
li

g
h

t.

§
 2

3
.1

0
1

9
 

O
il

 s
tr

a
in

e
r 

o
r 

fi
lt

e
r.

E
a

c
h

 o
il

 s
tr

a
in

e
r 

o
r 

fi
lt

e
r
 I

n
 t

h
e
 p

o
w

e
r-

 
p

la
n

t 
in

s
ta

ll
a

ti
o

n
 

m
u

s
t 

b
e
 

c
o

n
s
tr

u
c
te

d
 

a
n

d
 i

n
s
ta

ll
e
d

 s
o
 t

h
a

t 
o

il
 w

il
l 

fl
o

w
 a

t 
th

e
 

n
o

rm
a

l 
r
a

te
 t

h
ro

u
g

h
 t

h
e
 r

e
s
t 

o
f 

th
e

 s
y
s


te
m

 
w

it
h

 
th

e
 
s
tr

a
in

e
r 

o
r
 
fi

lt
e

r
 
e
le

m
e
n

t 
c
o

m
p

le
te

ly
 b

lo
c
k

e
d

.

§
 2

3
.1

0
2

1
 

O
il

 s
y

s
te

m
 d

ra
in

s
.

T
h

e
r
e

 m
u

s
t 

b
e
 
a

t 
le

a
s
t 

o
n

e
 
a

c
c
e
s
s
ib

le
 

d
ra

in
 t

h
a

t—
(a

) 
A

ll
o

w
s
 s

a
fe

 d
ra

in
a

g
e
 o

f 
th

e
 e

n
ti

re
 

o
il

 s
y

s
te

m
; 

a
n

d
(b

) 
li

a
s

 
m

a
n

u
a

l 
o

r 
a

u
to

m
a

ti
c
 
m

e
a

n
s
 

fo
r
 
p

o
s
it

iv
e
 

lo
c
k

in
g

 
in

 
th

e
 
c
lo

s
e
d

 
p

o
s
i

ti
o

n
.

§
2

3
.1

0
2

3
 

O
il

 r
a

d
ia

to
rs

.'

E
a

c
h

 
o

il
 

ra
d

ia
to

r 
a

n
d

 
it

s
 

s
u

p
p

o
rt

in
g
 

s
tr

u
c
tu

re
s
 m

u
s
t 

b
e
 a

b
le

 t
o

 w
it

h
s
ta

n
d

 t
h

e
 

v
ib

ra
ti

o
n

, 
in

e
rt

ia
, 

a
n

d
 o

il
 p

re
s
s
u

re
 
lo

a
d

s
 

to
 

w
h

ic
h

 
it

 
w

o
u

ld
 

b
e
 

s
u

b
je

c
te

d
 

in
 

o
p

e
ra

ti
o

n
.

§
 2

3
.1

0
2

7
 

P
r
o

p
e

ll
e

r 
fe

a
th

e
ri

n
g

 
s
y

s
te

m
.

(a
) 

I
f 

th
e
 p

ro
p

e
ll

e
r 

fe
a

th
e

r
in

g
 s

y
s
te

m
 

d
e
p

e
n

d
s
 

o
n

 
e
n

g
in

e
 

o
il

, 
th

e
re

 
m

u
s
t 

b
e
 

m
e
a

n
s
 
to

 
tr

a
p

 
a

n
 
a

m
o

u
n

t 
o

f 
o

il
 
in

 t
h

e
 

ta
n

k
 i

f 
th

e
 s

u
p

p
ly

 b
e
c
o
m

e
s
 d

e
p

le
te

d
 d

u
e
 

to
 f

a
il

u
re

 o
f 

a
n

y
 p

a
r
t 

o
f 

th
e

 l
u

b
ri

c
a

ti
n

g
 

s
y
s
te

m
, 

o
th

e
r 

th
a

n
 
th

e
 t

a
n

k
 
it

s
e
lf

.
(b

) 
T

h
e

 
a

m
o

u
n

t 
o

f 
tr

a
p

p
e
d

 
o

il
 
m

u
s
t 

b
e
 e

n
o

u
g
h

 t
o

 a
c
c
o

m
p

li
s
h

 f
e

a
th

e
ri

n
g

 a
n

d
 

m
u

s
t 

b
e
 a

v
a

il
a

b
le

 o
n

ly
 t

o
 t

h
e

 f
e

a
th

e
ri

n
g

 
p

u
m

p
.

(c
) 

T
h

e
 

a
b

il
it

y
 

o
f 

th
e
 
s
y
s
te

m
 
to

 
a

c


c
o

m
p

li
s
h

 f
e

a
th

e
ri

n
g

 w
it

h
 t

h
e

 t
ra

p
p

e
d

 o
il

 
m

u
s
t 

b
e
 s

h
o
w

n
.

C
O

O
L

IN
G

§
2

3
.1

0
4

1
 

G
e

n
e

ra
l.

T
h

e
 

p
o

w
e
rp

la
n

t 
c
o

o
li

n
g
 

p
ro

v
is

io
n

s
 

m
u

s
t 

b
e
 
a

b
le

 
to

 m
a

in
ta

in
 
th

e
 
te

m
p

e
ra



t
u

r
e

s
 

o
f 

p
o

w
e

r
p

la
n

t
 

c
o

m
p

o
n

e
n

t
s

 
a

n
d

 
fl

u
id

s
 
w

it
h

in
 
t
h

e
 
li

m
it

s
 
e

s
t
a

b
li

s
h

e
d

 d
u

r


in
g

 g
r
o

u
n

d
 
a

n
d

 f
li

g
h

t
 o

p
e

r
a

t
io

n
.

§
 2

3
.1

0
4

3
 

C
o

o
li

n
g

 t
e

s
ts

.

(a
) 

G
e

n
e

r
a

l.
 

C
o

m
p

l
i
a

n
c

e
 

w
it

h
 

§ 
2
3
.1

0
4
1
 

m
u

s
t 

b
e
 

s
h

o
w

n
 
u

n
d

e
r 

c
ri

ti
c

a
l 

g
ro

u
n

d
, 

w
a

te
r,

 a
n

d
 f

li
g

h
t 

o
p

e
ra

ti
n

g
 c

o
n


d

it
io

n
s
. 

F
o

r
 

th
e
s
e
 

te
s
ts

, 
th

e
 

fo
ll

o
w

in
g

 
a

p
p

ly
:

(1
) 

I
f 

th
e

 
te

s
ts

 
a

re
 
c
o

n
d

u
c
te

d
 
u

n
d

e
r 

c
o

n
d

it
io

n
s
 d

e
v

ia
ti

n
g

 f
r
o

m
 t

h
e

 m
a

x
im

u
m

 
a

n
ti

c
ip

a
te

d
 a

ir
 t

e
m

p
e
ra

tu
re

s
 s

p
e
c
if

ie
d

 i
n

 
p

a
ra

g
ra

p
h

 
(b

) 
o

f 
th

is
 

s
e
c
ti

o
n

, 
th

e
 

r
e


c
o

rd
e
d

 
p

o
w

e
rp

la
n

t 
te

m
p

e
ra

tu
re

s
 

m
u

s
t 

b
e
 
c
o

rr
e
c
te

d
 
u

n
d

e
r 

p
a

ra
g

ra
p

h
s
 

(c
) 

a
n

d
(d

) 
o

f 
th

is
 

s
e
c
ti

o
n

, 
u

n
le

s
s
 

a
 

m
o

re
 

r
a


ti

o
n

a
l 

c
o

rr
e
c
ti

o
n

 
m

e
th

o
d

 
is

 
a

p
p

li
c
a

b
le

.
(2

) 
N

o
 

c
o

rr
e
c
te

d
 

te
m

p
e
ra

tu
re

 
d

e
te

r
m

in
e
d

 
u

n
d

e
r 

s
u

b
p

a
ra

g
ra

p
h

 
(1

) 
o

f 
th

is
 

p
a

ra
g

ra
p

h
 m

a
y

 e
x

c
e
e
d

 e
s
ta

b
li

s
h

e
d

 l
im

it
s
.

(3
) 

T
h

e
 
fu

e
l 

u
s
e
d

 
d

u
ri

n
g
 
th

e
 
c
o

o
li

n
g
 

te
s
ts

 m
u

s
t 

b
e
 o

f 
th

e
 m

in
im

u
m

 g
ra

d
e
 a

p


p
ro

v
e
d

 f
o

r
 t

h
e

 e
n

g
in

e
s
, 

a
n

d
 t

h
e

 m
ix

tu
re

 
s
e
tt

in
g
s
 

m
u

s
t 

b
e
 

th
o

s
e
 

u
s
e
d

 
in

 
n

o
rm

a
l 

o
p

e
ra

ti
o

n
.

(4
) 

T
h

e
 

te
s
t 

p
ro

c
e
d

u
re

s
 

m
u

s
t 

b
e
 

a
s
 

p
re

s
c
ri

b
e
d

 i
n

 §
§
 2

3
.1

0
4
5
 a

n
d

 2
3
.1

0
4
7
.

(5
) 

W
a

te
r
 
ta

x
ii

n
g

 
te

s
ts

 m
u

s
t 

b
e
 c

o
n


d

u
c
te

d
 
o

n
 
e
a

c
h

 h
u

ll
 
s
e
a

p
la

n
e
 
th

a
t 

m
a

y
 

re
a

s
o

n
a

b
ly

 b
e
 
e
x

p
e
c
te

d
 
to

 
b

e
 
ta

x
ie

d
 
fo

r
 

e
x

te
n

d
e
d

 p
e
ri

o
d

s
.

(b
) 

M
a

x
im

u
m

 a
n

ti
c
ip

a
te

d
 a

ir
 t

e
m

p
e

r


a
tu

r
e

. 
F

o
r
 c

o
o

li
n

g
 t

e
s
ts

, 
th

e
 m

a
x

im
u

m
 

a
n

ti
c
ip

a
te

d
 

te
m

p
e
ra

tu
re

 
(h

o
t-

d
a

y
 

c
o

n


d
it

io
n

) 
is

 1
0
0
 d

e
g

re
e
s
 F

. 
a

t 
s
e
a

 l
e
v
e

l,
 d

e


c
re

a
s
in

g
 
fr

o
m

 
th

is
 
v
a

lu
e
 
a

t 
th

e
 
ra

te
 
o

f 
3
.6

 d
e
g
re

e
s
 F

. 
p

e
r 

th
o

u
s
a

n
d

 f
e

e
t 

o
f 

a
lt

i
tu

d
e
 a

b
o

v
e
 s

e
a

 l
e
v
e
l 

u
p

 t
o

 t
h

e
 a

lt
it

u
d

e
 a

t 
w

h
ic

h
 a

 t
e
m

p
e
ra

tu
re

 o
f 

—
6
9
.7

 d
e
g
re

e
s
 F

. 
is

 
re

a
c
h

e
d

, 
a

b
o

v
e
 

w
h

ic
h

 
a

lt
it

u
d

e
 

th
e
 

te
m

p
e
ra

tu
re

 i
s
 c

o
n

s
ta

n
t 

a
t 

—
6
9
.7

 d
e
g
re

e
s
 

F
. 

H
o

w
e
v
e
r,

 
c
o

o
li

n
g

 
te

s
t 

re
s
u

lt
s
 

fo
r
 

w
in

te
ri

z
a

ti
o

n
 

in
s
ta

ll
a

ti
o

n
s
 

m
a

y
 

b
e
 

c
o

r


re
c
te

d
 t

o
 a

n
y

 d
e
s
ir

e
d

 t
e
m

p
e
ra

tu
re

.
(c

) 
C

o
r
r
e

c
ti

o
n

 
fa

c
to

r
 

f
o

r
 

c
y

li
n

d
e

r
 

h
e
a

d
, 

o
il

 i
n

le
t,

 c
a

r
b

u
r
e

to
r
 a

ir
, 

a
n

d
 e

n
g

in
e

 
a

n
d

 t
r
a

n
s

m
is

s
io

n
 c

o
o

la
n

t 
o

u
tl

e
t 

te
m

p
e

r
a



tu
r
e
s
. 

T
h

e
 c

y
li

n
d

e
r 

h
e
a

d
, 

o
il

 i
n

le
t,

 c
a

r
b

u
re

to
r 

a
ir

, 
a

n
d

 
e
n

g
in

e
 

c
o

o
la

n
t 

o
u

tl
e
t 

te
m

p
e
ra

tu
re

s
 m

u
s
t 

b
e
 c

o
rr

e
c
te

d
 b

y
 a

d
d


in

g
 
to

 
th

e
m

 
th

e
 
d

if
fe

re
n

c
e
 
b

e
tw

e
e
n

 
th

e
 

m
a

x
im

u
m

 
a

n
ti

c
ip

a
te

d
 

a
ir

 
te

m
p

e
ra

tu
re

 
a

n
d

 t
h

e
 t

e
m

p
e
ra

tu
re

 
o

f 
th

e
 a

m
b

ie
n

t 
a

ir
 

a
t 

th
e

 t
im

e
 o

f 
th

e
 f

ir
s
t 

o
c
c
u

rr
e
n

c
e
 o

f 
th

e
 

m
a

x
im

u
m

 h
e
a

d
, 

o
il

, 
a

ir
, 

o
r
 c

o
o

la
n

t 
te

m


p
e
ra

tu
re

s
 

re
c
o

rd
e
d

 
d

u
ri

n
g
 

th
e

 
c
o

o
li

n
g

 
te

s
t. (d

) 
C

o
r
r
e

c
ti

o
n

 
fa

c
to

r
 

f
o

r
 

c
y

li
n

d
e

r
 

b
a

r
r
e

l 
te

m
p

e
r
a

tu
r
e

s
. 

C
y

li
n

d
e
r 

b
a

rr
e
l

t
e

m
p

e
r
a

t
u

r
e

s
 m

u
s

t
 b

e
 
c

o
r
r
e

c
t
e

d
 b

y
 
a

d
d


in

g
 
to

 t
h

e
m

 
0

.7
 
t
im

e
s

 
t
h

e
 d

if
fe

r
e

n
c

e
 
b

e


t
w

e
e

n
 t

h
e

 m
a

x
im

u
m

 a
n

t
ic

ip
a

t
e

d
 a

ir
 t

e
m


p

e
r
a

t
u

r
e

 
a

n
d

 
t
h

e
 

t
e

m
p

e
r
a

t
u

r
e

 
o

f 
th

e
 

a
m

b
ie

n
t 

a
ir

 
a

t 
th

e
 t

im
e
 
o

f 
th

e
 f

ir
s

t 
o

c


c
u

rr
e
n

c
e
 o

f 
th

e
 m

a
x

im
u

m
 c

y
li

n
d

e
r 

b
a

r
r
e

l 
te

m
p

e
ra

tu
re

 
re

c
o

rd
e
d

 
d

u
ri

n
g
 

th
e
 

c
o

o
li

n
g
 t

e
s
t.

§
 2

3
.1

0
4

5
 

C
o

o
li

n
g

 
te

st
 

p
ro

c
e

d
u

re
s
 

fo
r
 

s
in

g
le

-e
n

g
in

e
 

a
ir

p
la

n
e

s
.

(a
) 

F
o

r
 

e
a

c
h

 
s
in

g
le

-e
n

g
in

e
 

a
ir

p
la

n
e
, 

e
n

g
in

e
 c

o
o

li
n

g
 t

e
s
ts

 m
u

s
t 

b
e
 c

o
n

d
u

c
te

d
 a

s
 

fo
ll

o
w

s
:

(1
) 

E
n

g
in

e
 t

e
m

p
e
ra

tu
re

s
 m

u
s
t 

b
e
 s

ta


b
il

iz
e
d

 i
n

 
fl

ig
h

t 
w

it
h

 t
h

e
 
e
n

g
in

e
s
 a

t 
n

o
t 

le
s
s
 
th

a
n

 
7
5
 

p
e
rc

e
n

t 
o

f 
m

a
x

im
u

m
 
C

o
n


ti

n
u

o
u

s
 p

o
w

e
r.

(2
) 

A
ft

e
r
 t

e
m

p
e
ra

tu
re

s
 h

a
v

e
 s

ta
b

il
iz

e
d

, 
a

 
c
li

m
b

 
m

u
s
t 

b
e
 

b
e
g
u

n
 

a
t 

th
e
 

lo
w

e
s
t 

p
ra

c
ti

c
a

b
le

 
a

lt
it

u
d

e
 

a
n

d
 

c
o

n
ti

n
u

e
d

 
fo

r
 

o
n

e
 

m
in

u
te

 
w

it
h

 
th

e
 

e
n

g
in

e
 

a
t 

ta
k

e
o

ff
 

p
o

w
e
r.

(3
) 

A
t 

th
e
 

e
n

d
 

o
f 

o
n

e
 

m
in

u
te

, 
th

e
 

c
li

m
b

 
m

u
s
t 

b
e
 

c
o

n
ti

n
u

e
d

 
a

t 
m

a
x

im
u

m
 

c
o

n
ti

n
u

o
u

s
 p

o
w

e
r 

fo
r
 
a

t 
le

a
s
t 

fi
v

e
 
m

in


u
te

s
 a

ft
e

r
 
th

e
 o

c
c
u

rr
e
n

c
e
 o

f 
th

e
 h

ig
h

e
s
t 

te
m

p
e
ra

tu
re

 r
e
c
o

rd
e
d

.
(b

) 
T

h
e

 
c
li

m
b

 
re

q
u

ir
e
d

 
in

 
p

a
ra

g
ra

p
h

 
(a

) 
o

f 
th

is
 s

e
c
ti

o
n

 m
u

s
t 

b
e
 c

o
n

d
u

c
te

d
 a

t 
a

 s
p

e
e
d

 n
o

t 
m

o
re

 t
h

a
n

 t
h

e
 b

e
s
t 

r
a

te
-o

f-
 

c
li

m
b

 
s
p

e
e
d

 
w

it
h

 
m

a
x

im
u

m
 

c
o

n
ti

n
u

o
u

s
 

p
o

w
e
r 

u
n

le
s
s
—

(1
) 

T
h

e
 s

lo
p

e
 o

f 
th

e
 f

li
g

h
t 

p
a

th
 a

t 
th

e
 

s
p

e
e
d

 
c
h

o
s
e
n

 
fo

r
 

th
e

 
c
o

o
li

n
g

 
te

s
t 

is
 

e
q

u
a

l 
to

 
o

r 
g

r
e
a

te
r 

th
a

n
 
th

e
 

m
in

im
u

m
 

re
q

u
ir

e
d

 a
n

g
le

 o
f 

c
li

m
b

 d
e
te

rm
in

e
d

 u
n

d
e
r 

§ 
2

3
.6

5
(a

)(
1

);
 a

n
d

(2
) 

T
h

e
 
a

ir
p

la
n

e
 h

a
s
 a

 c
y

li
n

d
e

r 
h

e
a

d
 

te
m

p
e
ra

tu
re

 
in

d
ic

a
to

r 
a

s
 

s
p

e
c
if

ie
d

 
in

 
§ 

2
3

.1
3

3
7

(e
).

(c
) 

T
h

e
 s

ta
b

il
iz

in
g

 a
n

d
 c

li
m

b
 p

a
rt

s
 o

f 
th

e
 

te
s
t 

m
u

s
t 

b
e
 

c
o

n
d

u
c
te

d
 

w
it

h
 

c
o

w
l 

fl
a

p
 

s
e
tt

in
g
s
 

s
e
le

c
te

d
 

b
y

 
th

e
 

a
p

p
li

c
a

n
t.

§
 2

3
.1

0
4

7
 

C
o

o
li

n
g

 
te

st
 

p
ro

c
e

d
u

re
s
 

fo
r
 

m
u

lt
ie

n
g

in
e

 
a

ir
p

la
n

e
s
.

(a
) 

F
o

r
 

e
a

c
h

 
m

u
lt

ie
n

g
in

e
 

a
ir

p
la

n
e
 

th
a

t 
m

e
e
ts

 
th

e
 

m
in

im
u

m
 

o
n

e
-e

n
g

in
e
- 

in
o

p
e
ra

ti
v

e
 
c
li

m
b

 
p

e
rf

o
rm

a
n

c
e
 
s
p

e
c
if

ie
d

 
in

 
§ 

2
3

.6
7

(a
) 

o
r 

§ 
2

3
.6

7
(b

) 
(1

),
 

e
n

g
in

e
 

c
o

o
li

n
g

 
te

s
ts

 
m

u
s
t 

b
e
 

c
o

n
d

u
c
te

d
 

a
s
 

fo
ll

o
w

s
:

(1
) 

T
h

e
 a

ir
p

la
n

e
 m

u
s
t 

b
e
 i

n
 t

h
e

 c
o

n


fi
g

u
ra

ti
o

n
 

s
p

e
c
if

ie
d

 
in

 
§ 

2
3

.6
7

(a
) 

o
r 

§ 
2

3
.6

7
(b

) 
(1

),
 

e
x

c
e
p

t 
th

a
t,

 
w

h
e
n

 
a

b
o

v
e
 

th
e
 

c
r
it

ic
a

l 
a

lt
it

u
d

e
, 

th
e
 

o
p

e
ra

ti
n

g
 

e
n


g
in

e
s
 

m
u

s
t 

b
e
 

a
t 

m
a

x
im

u
m

 
c
o

n
ti

n
u

o
u

s
 

p
o

w
e
r 

o
r 

a
t 

fu
ll

 t
h

ro
tt

le
.
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(2
) 

T
h

e
 s

ta
b

il
iz

in
g
 a

n
d

 c
li

m
b

 p
a

rt
s
 o

f 
th

e
 t

e
s
t 

m
u

s
t 

b
e
 c

o
n

d
u

c
te

d
 w

it
h

 c
o

w
l 

fl
a

p
 

s
e
tt

in
g
s
 s

e
le

c
te

d
 b

y
 t

h
e

 a
p

p
li

c
a

n
t.

(3
) 

T
h

e
 
te

m
p

e
ra

tu
re

s
 

o
f 

th
e
 

o
p

e
ra

t
in

g
 
e
n

g
in

e
s
 m

u
s
t 

b
e
 
s
ta

b
il

iz
e
d

 
in

 
fl

ig
h

t,
 

w
it

h
 t

h
e

 e
n

g
in

e
s
 a

t 
n

o
t 

le
s
s
 t

h
a

n
 7

5
 p

e
r

c
e
n

t 
o

f 
th

e
 m

a
x

im
u

m
 c

o
n

ti
n

u
o

u
s
 p

o
w

e
r.

(4
) 

A
ft

e
r
 

e
n

g
in

e
 

te
m

p
e
ra

tu
re

s
 

h
a

v
e
 

s
ta

b
il

iz
e
d

, 
a

 q
li

m
b

 m
u

s
t 

b
e
—

(i
) 

B
e
g
u

n
 

fr
o

m
 

1
,0

0
0
 

fe
e

t 
b

e
lo

w
 

th
e
 

c
r
it

ic
a

l 
a

lt
it

u
d

e
 

(o
r,

 
if

 
th

is
 
is

 
im

p
ra

c
ti


c
a

b
le

, 
a

t 
th

e
 l

o
w

e
s
t 

a
lt

it
u

d
e
 t

h
a

t 
th

e
 t

e
r


ra
in

 
w

il
l 

a
ll

o
w

) 
o

r 
1

,
0

0
0
 

fe
e

t 
b

e
lo

w
 
th

e
 

a
lt

it
u

d
e
 

a
t 

w
h

ic
h

 
th

e
 

s
in

g
le

-e
n

g
in

e
-i

n


o
p

e
ra

ti
v

e
 

r
a

te
 

o
f 

c
li

m
b

 
is

 
0
.0

2
 
V

8
o2

,

w
h

ic
h

é
v
e
r 

is
 l

o
w

e
r
; 

a
n

d
(i

i)
 

C
o

n
ti

n
u

e
d

 
fo

r
 

a
t 

le
a

s
t 

fi
v

e
 

m
in


u

te
s
 

a
ft

e
r
 

th
e
 

h
ig

h
e
s
t 

te
m

p
e
ra

tu
re

 
h

a
s
 

b
e
e
n

 r
e
c
o

rd
e
d

.
(5

) 
T

h
e

 c
li

m
b

 m
u

s
t 

b
e
 c

o
n

d
u

c
te

d
 a

t 
a
 

s
p

e
e
d

 
n

o
t 

m
o

re
 
th

a
n

 
th

e
 
h

ig
h

e
s
t 

s
p

e
e
d

 
a

t 
w

h
ic

h
 c

o
m

p
li

a
n

c
e
 w

it
h

 
th

e
 c

li
m

b
 
r
e


q

u
ir

e
m

e
n

t 
o

f 
§ 

2
3

.6
7

(a
) 

o
r 

§ 
2

3
.6

7
(b

) 
(1

) 
c
a

n
 b

e
 s

h
o
w

n
. 

If
 t

h
e
 s

p
e
e
d

 u
s
e
d

 e
x

c
e
e
d

s
 

th
e
 s

p
e
e
d

 f
o

r
 b

e
s
t 

ra
te

 o
f 

c
li

m
b

 w
it

h
 o

n
e
 

e
n

g
in

e
 

in
o

p
e
ra

ti
v
e
, 

th
e
 

a
ir

p
la

n
e
 

m
u

s
t 

h
a

v
e
 

a
 

c
y

li
n

d
e

r 
h

e
a

d
 

te
m

p
e
ra

tu
re

 
in


d

ic
a

to
r 

a
s
 s

p
e
c
if

ie
d

 i
n

 §
 2

3
.1

3
3
7
 (

e
).

(b
) 

F
o

r
 

e
a

c
h

 
m

u
lt

ie
n

g
in

e
 

a
ir

p
la

n
e
 

th
a

t 
c
a

n
n

o
t 

m
e
e
t 

th
e
 

m
in

im
u

m
 

o
n

e
- 

e
n

g
in

e
-i

n
o

p
e
ra

ti
v

e
 

c
li

m
b

 
p

e
rf

o
rm

a
n

c
e
 

s
p

e
c
if

ie
d

 
in

 
§ 

2
3

.6
7

(a
) 

o
r 

§ 
2

3
.6

7
(b

) 
(1

),
 

e
n

g
in

e
 

c
o

o
li

n
g

 
te

s
ts

 
m

u
s
t 

b
e
 
c
o

n
d

u
c
te

d
 

a
s
 

p
re

s
c
ri

b
e
d

 
in

 
p

a
ra

g
ra

p
h

 
(a

) 
o

f 
th

is
 

s
e
c
ti

o
n

, 
e
x

c
e
p

t 
th

a
t,

 
a

ft
e

r
 

s
ta

b
il

iz
in

g
 

te
m

p
e
ra

tu
re

s
 

in
 

fl
ig

h
t,

 
th

e
 

c
li

m
b

 
(o

r
 

d
e
s
c
e
n

t,
 
fo

r
 
a

ir
p

la
n

e
s
 
w

it
h

 
z
e
ro

 
o

r 
n

e
g


a

ti
v

e
 

o
n

e
-e

n
g

in
e
-i

n
o

p
e
ra

ti
v
e
 

ra
te

s
 

o
f 

c
li

m
b

) 
m

u
s
t 

b
e
—

(1
) 

B
e
g
u

n
 
a
s
 

c
lo

s
e
 
to

 
s
e
a

 
le

v
e

l 
a

s
 

is
 

p
ra

c
ti

c
a

b
le

; 
a

n
d

(2
) 

C
o

n
d

u
c
te

d
 

a
t 

th
e
 

b
e
s
t 

r
a

te
-o

f-
 

c
li

m
b

 
s
p

e
e
d

 
(o

r
 
th

e
 
s
p

e
e
d

 
o

f 
m

in
im

u
m

 
ra

te
 
o

f 
d

e
s
c
e
n

t,
 
fo

r
 
a

ir
p

la
n

e
s
 
w

it
h

 
z
e
ro

 
o

r 
n

e
g

a
ti

v
e
 o

n
e
-e

n
g

in
e
-i

n
o

p
e
ra

ti
v
e
 r

a
te

s
 

o
f 

c
li

m
b

).

L
IQ

U
ID

 C
O

O
L

IN
G

§
 2

3
.1

0
6

1
 

In
s
ta

ll
a

ti
o

n
.

(a
) 
G

e
n

e
r
a

l.
 

E
a

c
h

 
li

q
u

id
-c

o
o

le
d

 
e
n


g
in

e
 
m

u
s
t 

h
a

v
e
 
a

n
 
in

d
e
p

e
n

d
e
n

t 
c
o

o
li

n
g
 

s
y
s
te

m
 (

in
c
lu

d
in

g
 c

o
o

la
n

t 
ta

n
k

) 
in

s
ta

ll
e
d

 
s
o
 t

h
a

t—
(1

) 
E

a
c

h
 

c
o

o
la

n
t
 

t
a

n
k

 
is

 
s

u
p

p
o

r
t
e

d
 

s
o

 
t
h

a
t
 

t
a

n
k

 
lo

a
d

s
 

a
r
e

 
d

is
t
r
ib

u
t
e

d
 

o
v

e
r
 

a
 l

a
r
g

e
 
p

a
r
t
 o

f 
t
h

e
 t

a
n

k
 s

u
r
fa

c
e

;
(2

) 
T

h
e

r
e

 
a

r
e

 p
a

d
s

 b
e

t
w

e
e

n
 
t
h

e
 

t
a

n
k

 
a

n
d

 i
t
s

 s
u

p
p

o
r
t
s

 t
o

 p
r
e

v
e

n
t
 c

h
a

fi
n

g
; 

a
n

d

(3
) 

N
o

 a
ir

 o
r 

v
a

p
o

r 
c
a

n
 b

e
 t

ra
p

p
e
d

 i
n

 
a

n
y
 

p
a

rt
 
o

f 
th

e
 

s
y
s
te

m
, 

e
x

c
e
p

t 
th

e
 

e
x


p

a
n

s
io

n
 

ta
n

k
, 

d
u

ri
n

g
 

fi
ll

in
g

 
o

r 
d

u
ri

n
g
 

o
p

e
ra

ti
o

n
.

P
a

d
d

in
g

 
m

u
s
t 

b
e
 
n

o
n

a
b

s
o

rb
e
n

t 
o

r 
m

u
s
t 

b
e
 
tr

e
a

te
d

 
to

 
p

re
v
e
n

t 
th

e
 

a
b

s
o

rp
ti

o
n

 
o

f 
fl

a
m

m
a

b
le

 f
lu

id
s
.

(b
) 

C
o

o
la

n
t 

ta
n

k
. 

T
h

e
 t

a
n

k
 c

a
p

a
c
it

y
 

m
u

s
t 

b
e
 a

t 
le

a
s
t 

o
n

e
 g

a
ll

o
n

, 
p

lu
s
 

1
0
 p

e
r

c
e
n

t 
o

f 
th

e
 
c
o

o
li

n
g

 s
y
s
te

m
 c

a
p

a
c
it

y
. 

In
 

a
d

d
it

io
n

—
(1

) 
E

a
c
h

 c
o

o
la

n
t 

ta
n

k
 m

u
s
t 

b
e
 a

b
le

 t
o

 
w

it
h

s
ta

n
d

 
th

e
 

v
ib

ra
ti

o
n

, 
in

e
rt

ia
, 

a
n

d
 

fl
u

id
 
lo

a
d

s
 t

o
 w

h
ic

h
 i

t 
m

a
y

 
b

e
 s

u
b

je
c
te

d
 

in
 o

p
e
ra

ti
o

n
;

(2
) 

E
a

c
h

 
c
o

o
la

n
t 

ta
n

k
 
m

u
s
t 

h
a

v
e
 

a
n

 
e
x

p
a

n
s
io

n
 

s
p

a
c
e
 

<?
f 

a
t 

le
a

s
t 

1
0
 

p
e
rc

e
n

t 
o

f 
th

e
 t

o
ta

l 
c
o

o
li

n
g

 s
y
s
te

m
 c

a
p

a
c
it

y
; 

a
n

d
(3

) 
It

 
m

u
s
t 

b
e
 

im
p

o
s
s
ib

le
 

to
 

fi
ll

 
th

e
 

e
x

p
a

n
s
io

n
 
s
p

a
c
e
 

in
a

d
v
e
rt

e
n

tl
y

 
w

it
h

 
th

e
 

a
ir

p
la

n
e
 
in

 t
h

e
 n

o
rm

a
l 

g
ro

u
n

d
 
a

tt
it

u
d

e
.

(c
) 

F
il

le
r
 

c
o

n
n

e
c
ti

o
n

. 
E

a
c
h

 
c
o

o
la

n
t 

ta
n

k
 

fi
ll

e
r
 

c
o

n
n

e
c
ti

o
n

 
m

u
s
t 

b
e
 

m
a

rk
e
d

 
a
s
 

s
p

e
c
if

ie
d

 
in

 
§ 

2
3

.1
5

5
7

(c
).

 
In

 
a

d
d

i
ti

o
n

-— (1
) 

S
p

il
le

d
 c

o
o

la
n

t 
m

u
s
t 

b
e
 p

re
v
e
n

te
d

 
fr

o
m

 e
n

te
ri

n
g

 t
h

e
 c

o
o

la
n

t 
ta

n
k

 c
o

m
p

a
rt


m

e
n

t 
o

r 
a

n
y
 
p

a
rt

 
o

f 
th

e
 
a

ir
p

la
n

e
 
o

th
e
r 

th
a

n
 

th
e
 

ta
n

k
 
it

s
e

lf
; 

a
n

d
(2

) 
E

a
c
h

 
re

c
e
s
s
e
d

 
c
o

o
la

n
t 

fi
ll

e
r
 
c
o

n


n
e
c
ti

o
n

 
m

u
s
t 

h
a

v
e
 

a
 

d
ra

in
 

th
a

t 
d

is


c
h

a
rg

e
s
 c

le
a

r 
o

f 
th

e
 e

n
ti

re
 a

ir
p

la
n

e
.

(d
) 

L
in

e
s

 
a

n
d

 
fi

tt
in

g
s

. 
E

a
c
h

 
c
o

o
la

n
t 

s
y
s
te

m
 

li
n

e
 

a
n

d
 

fi
tt

in
g

 
m

u
s
t 

m
e
e
t 

th
e
 

re
q

u
ir

e
m

e
n

ts
 o

f 
§ 

2
3
.9

9
3
, 

e
x

c
e
p

t 
th

a
t 

th
e
 

in
s
id

e
 

d
ia

m
e
te

r 
o

f 
th

e
 

e
n

g
in

e
 

c
o

o
la

n
t 

in
le

t 
a

n
d

 o
u

tl
e
t 

li
n

e
s
 m

a
y

 n
o

t 
b

e
 l
e
s
s
 t

h
a

n
 

th
e
 d

ia
m

e
te

r 
o

f 
th

e
 c

o
rr

e
s
p

o
n

d
in

g
 e

n
g
in

e
 

in
le

t 
a

n
d

 o
u

tl
e
t 

c
o

n
n

e
c
ti

o
n

s
.

(e
) 

R
a

d
ia

to
r
s

. 
E

a
c
h

 c
o

o
la

n
t 

ra
d

ia
to

r 
m

u
s
t 

b
e
 a

b
le

 t
o

 w
it

h
s
ta

n
d

 a
n

y
 v

ib
ra

ti
o

n
, 

in
e
rt

ia
, 

a
n

d
 

c
o

o
la

n
t 

p
re

s
s
u

re
 

lo
a

d
 

to
 

w
h

ic
h

 i
t 

m
a

y
 n

o
rm

a
ll

y
 b

e
 s

u
b

je
c
te

d
. 

In
 

a
d

d
it

io
n

—
\

(1
) 

E
a

c
h

 
ra

d
ia

to
r 

m
u

s
t 

b
e
 
s
u

p
p

o
rt

e
d

 

to
 a

ll
o

w
 e

x
p

a
n

s
io

n
 d

u
e
 t

o
 o

p
e
ra

ti
n

g
 t

e
m



p
e
ra

tu
re

s
 a

n
d

 p
re

v
e
n

t 
th

e
 t

ra
n

s
m

it
ta

l 
o

f 
h

a
rm

fu
l 

v
ib

ra
ti

o
n

 
to

 
th

e
 

ra
d

ia
to

r;
 

a
n

d
(2

) 
If

 
fl

a
m

m
a

b
le

 
c
o

o
la

n
t 

is
 
u

s
e
d

, 
th

e
 

a
ir

 
in

ta
k

e
 

d
u

c
t 

to
 

th
e
 
c
o

o
la

n
t 

ra
d

ia
to

r 

m
u

s
t 

b
e
 l

o
c
a

te
d

 s
o
 t

h
a

t 
(i

n
 c

a
s
e
 o

f 
fi

r
e

) 
fl

a
m

e
s
 

fr
o

m
 

th
e
 

n
a

c
e
ll

e
 

c
a

n
n

o
t 

s
tr

ik
e
 

th
e
 r

a
d

ia
to

r.
(f

) 
D

r
a

i
n

s
. 

T
h

e
r
e

 m
u

s
t 

b
e
 
a

n
 a

c
c
e
s


s
ib

le
 d

r
a

in
 t

h
a

t—
(1

) 
D

r
a

in
s

 
t
h

e
 

e
n

t
ir

e
 

c
o

o
li

n
g

 
s
y

s
t
e

m
 

(.
in

c
lu

d
in

g
 

t
h

e
 

c
o

o
la

n
t
 

t
a

n
k

, 
r
a

d
ia

t
o

r
.

a
n

d
 t

h
e
 e

n
g

in
e
) 

w
h

e
n

 t
h

e
 
a

ir
p

la
n

e
 i

s
 i

n
 

th
e
 
n

o
rm

a
l 

g
ro

u
n

d
 
a

tt
it

u
d

e
;

(2
) 

D
is

c
h

a
rg

e
s
 

c
le

a
r 

o
f 

th
e
 

e
n

ti
re

 
a

ir
p

la
n

e
; 

a
n

d
(3

) 
H

a
s
 

m
e
a

n
s
 

to
 

p
o

s
it

iv
e
ly

 
lo

c
k

 
it

 
c
lo

s
e
d

.

§
 2

3
.1

0
6

3
 

C
o

o
la

n
t 

ta
n

k
 t

e
st

s.

E
a

c
h

 
c
o

o
la

n
t 

ta
n

k
 

m
u

s
t 

b
e
 

te
s
te

d
 

u
n

d
e
r^

 2
3
.9

6
5
, 
e
x

c
e
p

t 
th

a
t—

(a
) 

T
h

e
 

te
s
t 

re
q

u
ir

e
d

 
b

y
 

§ 
2

3
.9

6
5

(a
) 

(1
) 

m
u

s
t 

b
e
 r

e
p

la
c
e
d

 w
it

h
 
a

 s
im

il
a

r 
te

s
t 

u
s
in

g
 t

h
e
 
s
u

m
 o

f 
th

e
 p

re
s
s
u

re
 
d

e
v
e
lo

p
e
d

 
d

u
ri

n
g
 t

h
e
 m

a
x

im
u

m
 u

lt
im

a
te

 
a

c
c
e
le

ra


ti
o

n
 w

it
h

 a
 f

u
ll

 t
a

n
k

 o
r 

a
 p

re
s
s
u

re
 o

f 
3
.5

 
p

o
u

n
d

s
 

p
e
r 

s
q

u
a

re
 

in
c
h

, 
w

h
ic

h
e
v

e
r 

is
 

g
re

a
te

r,
 p

lu
s
 t

h
e
 m

a
x

im
u

m
 w

o
rk

in
g

 p
re

s


s
u

re
 o

f 
th

e
 s

y
s
te

m
; 

a
n

d
(b

) 
F

o
r
 

a
 

ta
n

k
 

w
it

h
 

a
 

n
o

n
m

e
ta

ll
ic

 
li

n
e

r
 

th
e
 

te
s
t 

fl
u

id
 

m
u

s
t 

b
e
 

c
o

o
la

n
t 

ra
th

e
r 

th
a

n
 f

u
e

l 
a
s
 
s
p

e
c
if

ie
d

 i
n

 
§ 

2
3
.9

6
5

(d
),

 
a

n
d

 
th

e
 

s
lo

s
h

 
te

s
t 

o
n

 
a

 
s
p

e
c
im

e
n

 
li

n
e
r 

m
u

s
t 

b
e
 
c
o

n
d

u
c
te

d
 
w

it
h

 
th

e
 
c
o

o
l

a
n

t 
a

t 
o

p
e
ra

ti
n

g
 t

e
m

p
e
ra

tu
re

.

I
n
d
u

c
t

i
o
n
 
S

y
s
t
e
m

 

§
2

3
.1

0
9

1
 

A
ir

 i
n

d
u

c
ti

o
n

.

(a
) 

T
h

e
 a

ir
 i

n
d

u
c
ti

o
n

 s
y
s
te

m
 f

o
r
 e

a
c
h

 
e
n

g
in

e
 
m

u
s
t 

s
u

p
p

ly
 

th
e
 

a
ir

 
re

q
u

ir
e
d

 
b

y
 

th
a

t 
e
n

g
in

e
 
u

n
d

e
r 

th
e
 
o

p
e
ra

ti
n

g
 
c
o

n
d

i
ti

o
n

s
 f

o
r
 w

h
ic

h
 c

e
r
ti

fi
c

a
ti

o
n

 i
s
 r

e
q

u
e
s
te

d
.

(b
) 

E
a

c
h

 
e
n

g
in

e
 

m
u

s
t 

h
a

v
e
 

a
t 

le
a

s
t 

tw
o

 
s
e
p

a
ra

te
 

a
ir

 
in

ta
k

e
 

s
o
u

rc
e
s
, 

e
x

c
e
p

t 
th

a
t 

a
n

 
e
n

g
in

e
 

w
it

h
 

a
 

fu
e
l 

in
je

c
ti

o
n

 
p

u
m

p
 

n
e
e
d

 
h

a
v
e
 

o
n

ly
 

o
n

e
 

a
ir

 
in

ta
k

e
 

s
o

u
rc

e
 

if
 

th
e
 

a
ir

 
in

ta
k

e
, 

o
p

e
n

in
g
, 

o
r 

p
a

s
s
a

g
e
, 

is
 

n
o

t 
o

b
s
tr

u
c
te

d
 

b
y

 
a

 
s
c
re

e
n

, 
fi

lt
e
r,

 
o

r 
o

th
e
r 

p
a

rt
 
o

n
 
w

h
ic

h
 i

c
e
 
m

ig
h

t 
fo

r
m

 
a

n
d

 
re

s
tr

ic
t 

th
e
 

a
ir

fl
o

w
 

s
o
 

a
s
 

to
 

a
d

v
e
r
s
e
ly

 
a

ff
e

c
t 

e
n

g
in

e
 
o

p
e
ra

ti
o

n
.

(c
) 

P
r
im

a
r
y

 
a

ir
 

in
ta

k
e
s
 

m
a

y
 

o
p

e
n

 
w

it
h

in
 

th
e
 

c
o

w
li

n
g

 
if

 
th

a
t 

p
a

rt
 

o
f 

th
e
 

c
o

w
li

n
g

 
is

 
is

o
la

te
d

 
fr

o
m

 
th

e
 

e
n

g
in

e
 

a
c


c
e
s
s
o
ry

 
s
e
c
ti

o
n

 
b

y
 

a
 

fi
r
e
-r

e
s

is
ta

n
t 

d
ia


p

h
ra

g
m

 o
r 

if
 t

h
e

re
 a

re
 m

e
a

n
s
 t

o
 p

r
e
v
e
n

t 
th

e
 e

m
e
rg

e
n

c
e
 o

f 
b

a
c
k

fi
re

 f
la

m
e
s
.

(d
) 

E
a

c
h

 a
lt

e
rn

a
te

 a
ir

 i
n

ta
k

e
 m

u
s
t 

b
e
 

lo
c
a

te
d

 
in

 
a

 s
h

e
lt

e
re

d
 p

o
s
it

io
n

 
a

n
d

 m
a

y
 

n
o

t 
o

p
e
n

 w
it

h
in

 t
h

e
 c

o
w

li
n

g
 i

f 
th

e
 e

m
e
r

g
e
n

c
e
 
o

f 
b

a
c
k

fi
re

 
fl

a
m

e
s
 w

il
l 

re
s
u

lt
 i

n
 a

 

h
a

z
a

rd
.

(e
) 

T
h

e
 s

u
p

p
ly

in
g
 o

f 
a

ir
 t

o
 t

h
e
 e

n
g
in

e
 

th
ro

u
g

h
 t

h
e
 
a

lt
e
rn

a
te

 
a

ir
 i

n
ta

k
e
 
s
y
s
te

m
 

o
f 

th
e
 c

a
rb

u
re

to
r 

a
ir

 p
re

h
e
a

te
r 

m
a

y
 n

o
t 

re
s
u

lt
 i

n
 a

 l
o
s
s
 o

f 
e
x

c
e
s
s
iv

e
 p

o
w

e
r 

in
 a

d


d
it

io
n

 
to

 
th

e
 
p

o
w

e
r 

lo
s
s
 
d

u
e
 
to

 
th

e
 
ri

s
e
 

in
 
a

ir
 t

e
m

p
e
ra

tu
re

.

§
 2

3
.1

0
9

3
 

In
d

u
c

ti
o

n
 

s
y

s
te

m
 

ic
in

g
 

p
ro


te

c
ti

o
n

.

E
a

c
h

 e
n

g
in

e
 a

ir
 i

n
d

u
c
ti

o
n

 s
y
s
te

m
 m

u
s
t 

h
a

v
e
 

m
e
a

n
s
 

to
 

p
r
e
v
e
n

t 
a

n
d

 
e
li

m
in

a
te

 
ic

in
g
. 

U
n

le
s
s
 

th
is

 
is

 
d

o
n

e
 

b
y

 
o

th
e
r 

m
e
a

n
s
, 

it
 

m
u

s
t 

b
e
 

s
h

o
w

n
 

th
a

t,
 

in
 

a
ir

 
fr

e
e

 
o

f 
v
is

ib
le

 
m

o
is

tu
re

 
a

t 
a

 
te

m
p

e
ra


tu

re
 o

f 
3
0
 
d

e
g
re

e
s
 F

.—
(a

) 
E

a
c
h

 
a

ir
p

la
n

e
 

w
it

h
 

s
e
a

 
le

v
e

l 
e
n

g
in

e
s
 u

s
in

g
 
c
o

n
v
e
n

ti
o

n
a

l 
v
e
n

tu
ri

 
c

a
r


b
u

re
to

rs
 
h

a
s
 
a

 
p

re
h

e
a

te
r 

th
a

t 
c
a

n
 
p

r
o


v
id

e
 a

 h
e
a

t 
ri

s
e
 o

f 
9
0
° 

F
. 

w
it

h
 t

h
e
 e

n
g
in

e
s
 

a
t 

7
5
 

p
e
rc

e
n

t 
o

f 
m

a
x

im
u

m
 

c
o

n
ti

n
u

o
u

s
 

p
o

w
e

r
;

(b
) 

E
a

c
h

 
a

ir
p

la
n

e
 

w
it

h
 

a
lt

it
u

d
e
 

e
n


g
in

e
s
 

u
s
in

g
 

c
o

n
v
e
n

ti
o

n
a

l 
v
e

n
tu

ri
 

c
a

r


b
u

re
to

rs
 h

a
s
 a

 p
r
e
h

e
a

te
r 

th
a

t 
c
a

n
 p

ro
v
id

e
 

a
 
h

e
a

t 
ri

s
e
 
o

f 
1
2
0
° 

F
. 

w
it

h
 
th

e
 
e
n

g
in

e
s
 

a
t 

7
5
 

p
e
r
c
e
n

t 
o

f 
m

a
x

im
u

m
 

c
p

n
ti

n
u

o
u

s
 

p
o

w
e
r;

(c
) 

E
a

c
h

 a
ir

p
la

n
e
 w

it
h

 a
lt

it
u

d
e
 e

n
g
in

e
s
 

u
s
in

g
 

c
a

rb
u

re
to

rs
 

te
n

d
in

g
 

to
 

p
re

v
e
n

t 
ic

in
g

 h
a

s
 a

 p
r
e
h

e
a

te
r 

th
a

t,
 w

it
h

 t
h

e
 e

n


g
in

e
s
 

a
t 

6
0
 

p
e
rc

e
n

t 
o

f 
m

a
x

im
u

m
 

c
o

n


ti
n

u
o
u

s
 

p
o

w
e
r,

 
c
a

n
 

p
ro

v
id

e
 

a
 
h

e
a

t 
ri

s
e
 

o
f—

(1
) 

1
0
0
° 

F
.;

 o
r

(2
) 

4
0

° 
F

.,
 

if
 

a
 

fl
u

id
 

d
e
ic

in
g
 

s
y
s
te

m
 

m
e
e
ti

n
g
 

th
e
 

re
q

u
ir

e
m

e
n

ts
 

o
f 

§§
 2

3
.1

0
9
5
 

th
ro

u
g

h
 2

3
.1

0
9
9
 i

s
 i
n

s
ta

ll
e

d
;

(d
) 

E
a

c
h

 
s
in

g
le

-e
n

g
in

e
 

a
ir

p
la

n
e
 
w

it
h

 
a

 
s
e
a

 
le

v
e
l 

e
n

g
in

e
 

u
s
in

g
 

a
 

c
a

rb
u

re
to

r 
te

n
d

in
g

 t
o

 p
re

v
e
n

t 
ic

in
g

 h
a

s
 a

 s
h

e
lt

e
re

d
 

a
lt

e
rn

a
te

 s
o

u
rc

e
 o

f 
a

ir
 w

it
h

 a
 p

re
h

e
a

t 
o

f 
n

o
t 

le
s
s
 t

h
a

n
 t

h
a

t 
p

ro
v
id

e
d

 b
y
 t

h
e
 e

n
g
in

e
 

c
a

b
li

n
g
 a

ir
 d

o
w

n
-s

tr
e
a

m
 o

f 
th

e
 c

y
li

n
d

e
rs

; 
a

n
d (e

) 
E

a
c
h

 
m

u
lt

ie
n

g
in

e
 

a
ir

p
la

n
e
 

w
it

h
 

s
e
a

 
le

v
e

l 
e
n

g
in

e
s
 

u
s
in

g
 

a
 

c
a

rb
u

re
to

r 
te

n
d

in
g
 t

o
 p

re
v
e
n

t 
ic

in
g

 h
a

s
 a

 p
r
e
h

e
a

te
r 

th
a

t 
c
a

n
 
p

r
o

v
id

e
 

a
 

h
e
a

t 
ri

s
e
 

o
f 

9
0

° 
F

. 
w

it
h

 
th

e
 
e
n

g
in

e
s
 
a

t 
7
5
 
p

e
rc

e
n

t 
o

f 
m

a
x


im

u
m

 c
o

n
ti

n
u

o
u

s
 p

o
w

e
r.

§
 2

3
.1

0
9

5
 

C
a

rb
u

re
to

r 
d

e
ic

in
g

 f
lu

id
 f

lo
w

 

ra
te

.

(a
) 

If
 
a

 
c
a

rb
u

re
to

r 
d

e
ic

in
g
 
fl

u
id

 
s
y
s


te
m

 i
s
 u

s
e
d

, 
it

 m
u

s
t 

b
e
 a

b
le

 t
o

 s
im

u
lt

a
n

e


o
u

s
ly

 
s
u

p
p

ly
 e

a
c
h

 
e
n

g
in

e
 w

it
h

 a
 
ra

te
 o

f 

fl
u

id
 f

lo
w

, 
e
x

p
re

s
s
e
d

 i
n

 p
o
u

n
d

s
 p

e
r 

h
o
u

r,
 

o
f 

n
o

t 
le

s
s
 t

h
a

n
 2

.5
 t

im
e
s
 t

h
e
 s

q
u

a
re

 r
o

o
t 

o
f 

th
e
 m

a
x

im
u

m
 c

o
n

ti
n

u
o

u
s
 p

o
w

e
r 

o
f 

th
e
 

e
n

g
in

e
.

(b
) 

T
h

e
 f

lu
id

 m
u

s
t 

b
e
 i

n
tr

o
d

u
c
e
d

 i
n

to
 

th
e
 a

ir
 i

n
d

u
c
ti

o
n

 s
y
s
te

m
—

(1
) 

C
lo

s
e
 

to
, 

a
n

d
 

u
p

s
tr

e
a

m
 

o
f,

 
th

e
 

c
a

r
b

u
r
e

t
o

r
; 

a
n

d
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a
r-

(2
) 

S
o

 
t

h
a

t
 

I
t

 
I
s

 
e

q
u

a
l
l
y

 
d

is
t
r
ib

u
t
e

d
 

o
v

e
r

 
t

h
e

 
e

n
t

i
r

e
 

c
r

o
s

s
 

s
e

c
t

i
o

n
 

o
f
 

t
h

e
 
In


d

u
c

t
io

n
 s

y
s

t
e

m
 a

i
r

 p
a

s
s

a
g

e
s

.

§
 
2

3
.1

0
9

7
 

C
a

r
b

u
r
e

t
o

r
 

d
e

i
c

i
n

g
 

fl
u

id
 

s
y

s


t
e

m
 c

a
p

a
c

it
y

.

(a
) 

T
h

e
 

c
a

p
a

c
it

y
 
o

f 
e
a

c
h

 
c
a

rb
u

re
to

r 
d

e
ic

in
g

 f
lu

id
 s

y
s
te

m
—

(1
) 

M
a

y
 n

o
t 

b
e
 l

e
s
s
 
th

a
n

 t
h

e
 g

r
e

a
te

r 
o

f—
(1

) 
T

h
a

t 
re

q
u

ir
e
d

 
to

 
p

ro
v
id

e
 
fl

u
id

 
a

t 
th

e
 r

a
te

 s
p

e
c
if

ie
d

 i
n

 
§ 

2
3
.1

0
9
5
 f

o
r
 a

 t
im

e
 

e
q

u
a

l 
to

 t
h

r
e

e
 p

e
rc

e
n

t 
o

f 
th

e
 m

a
x

im
u

m
 

e
n

d
u

ra
n

c
e
 o

f 
th

e
 a

ir
p

la
n

e
; 
o

r
(i

i)
 

2
0
 m

in
u

te
s
 a

t 
th

a
t 

fl
o

w
 r

a
te

; 
a

n
d

(2
) 

N
e

e
d

 n
o

t 
e
x

c
e
e
d

 t
h

a
t 

re
q

u
ir

e
d

 f
o

r
 

tw
o

 h
o

u
rs

 o
f 

o
p

e
ra

ti
o

n
.

(b
) 

I
f
 

th
e

 
a

v
a

il
a

b
le

 
p

re
h

e
a

t 
e
x

c
e
e
d

s
 

5
0

° 
P

. 
b

u
t 

is
 
le

s
s
 
th

a
n

 
1

0
0

° 
F

.,
 
th

e
 
c
a


p

a
c

it
y

 
o

f 
th

e
 
s
y

s
te

m
 
m

a
y

 
b

e
 
d

e
c
re

a
s
e
d

 
in

 
p

ro
p

o
rt

io
n

 t
o

 
th

e
 
h

e
a

t 
ri

s
e
 

a
v
a

il
a

b
le

 
in

 e
x
c
e
s
s
 o

f 
5

0
° 

P
.

§
 2

3
.1

0
9

9
 

C
a

rb
u

re
to

r 
d

e
ic

in
g

 
fl

u
id

 
sy

s
te

m
 d

e
ta

il
 d

e
s
ig

n
.

E
a

c
h

 
c
a

rb
u

re
to

r 
d

e
ic

in
g

 
fl

u
id

 
s
y
s
te

m
 

m
u

s
t 

m
e
e
t 

th
e

 
a

p
p

li
c
a

b
le

 
re

q
u

ir
e
m

e
n

ts
 

fo
r
 
th

e
 
d

e
s
ig

n
 
o

f 
a

 
fu

e
l 

s
y
s
te

m
, 

e
x

c
e
p

t 
a

s
 
s
p

e
c
if

ie
d

 i
n

 
§§

 2
3
.1

0
9
5
 
a

n
d

 
2
3
.1

0
9
7
.

§
 2

3
.1

1
0

1
 

C
a

rb
u

re
to

r 
a

ir
 

p
re

h
e

a
te

r 
d

e


s
ig

n
.

E
a

c
h

 c
a

rb
u

re
to

r 
a

ir
 p

r
e
h

e
a

te
r 

m
u

s
t 

b
e
 

d
e
s
ig

n
e
d

 a
n

d
 c

o
n

s
tr

u
c
te

d
 t

o
—

(a
) 

E
n

s
u

re
 

v
e

n
ti

la
ti

o
n

 
o

f 
th

e
 

p
r
e


h

e
a

te
r 

w
h

e
n

 
th

e
 

e
n

g
in

e
 

is
 

o
p

e
ra

te
d

 
in

 
c
o

ld
 a

ir
;

(b
) 

A
ll

o
w

 
In

s
p

e
c
ti

o
n

 
o

f 
th

e
 

e
x

h
a

u
s
t 

m
a

n
if

o
ld

 
p

a
rt

s
 

th
a

t 
it

 
s
u

rr
o
u

n
d

s
; 

a
n

d
(c

) 
A

ll
o

w
 
In

s
p

e
c
ti

o
n

 
o

f 
c

r
it

ic
a

l 
p

a
rt

s
 

o
f 

th
e

 p
re

h
e
a

te
r 

it
s
e
lf

.

§
 2

3
*1

1
0

3
 

In
d

u
c

ti
o

n
 s

y
s
te

m
 d

u
c
ts

.

(a
) 

E
a

c
h

 i
n

d
u

c
ti

o
n

 s
y
s
te

m
 d

u
c
t 

m
u

s
t 

h
a

v
e
 
a

 
d

r
a

in
 t

o
 
p

r
e
v
e
n

t 
th

e
 

a
c
c
u

m
u

la


ti
o

n
 

o
f 

fu
e

l 
o

r 
m

o
is

tu
re

 
in

 
th

e
 
n

o
rm

a
l 

g
ro

u
n

d
 

a
n

d
 

fl
ig

h
t 

a
tt

it
u

d
e
s
. 

N
o

 
o

p
e
n

 
d

ra
in

 
m

a
y

 
b

e
 

o
n

 
th

e
 

p
re

s
s
u

re
 

s
id

e
 

o
f 

tu
rb

o
s
u

p
e
rc

h
a

rg
e
r 

in
s
ta

ll
a

ti
o

n
s
. 

N
o

 
d

ra
in

 m
a

y
 d

is
c
h

a
rg

e
 w

h
e
re

 i
t 

w
il

l 
c
a

u
s
e
 

a
 f

ir
e

 h
a

z
a

rd
.

(b
) 

E
a

c
h

 
d

u
c
t 

c
o

n
n

e
c
te

d
 

to
 

c
o

m
p

o


n
e
n

ts
 

b
e
tw

e
e
n

 
w

h
ic

h
 

r
e

la
ti

v
e

 
m

o
ti

o
n

 
c
o

u
ld

 
e
x

is
t 

m
u

s
t 

h
a

v
e
 
m

e
a

n
s
 
fo

r
 
fl

e
x

i
b

il
it

y
.

§
 2

3
.1

1
0

5
 

In
d

u
c

ti
o

n
 s

y
st

e
m

 s
c
re

e
n

s
.

I
f
 i

n
d

u
c
ti

o
n

 s
y
s
te

m
 s

c
re

e
n

s
 a

re
 u

s
e
d

—
(a

) 
E

a
c
h

 s
c
re

e
n

 m
u

s
t 

b
e
 u

p
s
tr

e
a

m
 o

f 
th

e
 c

a
rb

u
re

to
r;

(t
o

) 
N

o
 

s
c

r
e

e
n

 
m

a
y

 
b

e
 

I
n

 
a

n
y

 
p

a
r

t
 

o
f

 
t

h
e

 I
n

d
u

c
t
io

n
 s

y
s
t
e

m
 
t
h

a
t
 i

s
 t

h
e

 o
n

ly
 

p
a

s
s

a
g

e
 

t
h

r
o

u
g

h
 

w
h

ic
h

 
a

ir
 

c
a

n
 

r
e

a
c

h
 

t
h

e
 e

n
g

i
n

e
, 

u
n

le
s
s
—

(1
) 

T
h

e
 

a
v
a

il
a

b
le

 
p

re
h

e
a

t 
is

 
a

t 
le

a
s
t 

1
0

0
° 

F
.,

‘ 
a

n
d

(2
) 

T
h

e
 

s
c
re

e
n

 
c
a

n
 

b
e
 

d
e
ic

e
d

 
b

y
 

h
e
a

te
d

 a
ir

;
(c

) 
N

o
 s

c
re

e
n

 m
a

y
 b

e
 d

e
ic

e
d

 b
y

 a
lc

o
h

o
l 

a
lo

n
e
; 

a
n

d
(d

) 
It

 m
u

s
t 

b
e
 
Im

p
o

s
s
ib

le
 f

o
r
 
fu

e
l 

to
 

s
tr

ik
e
 a

n
y

 s
c
re

e
n

.

E
x

h
a

u
s

t
 

S
y

s
t

e
m

 

§
 2

3
.1

1
2

1
 

G
e

n
e

ra
l.

(a
) 

E
a

c
h

 e
x

h
a

u
s
t 

s
y
s
te

m
 m

u
s
t 

e
n

s
u

re
 

s
a

fe
 

d
is

p
o
s
a

l 
o

f 
e
x

h
a

u
s
t 

g
a

s
e
s
 

w
it

h
o

u
t 

fi
r
e

 h
a

z
a

rd
 o

r
 c

a
rb

o
n

 m
o

n
o

x
id

e
 c

o
n

ta
m

i
n

a
ti

o
n

 
in

 
a

n
y

 
p

e
rs

o
n

n
e
l 

c
o

m
p

a
rt

m
e
n

t.
(b

) 
U

n
le

s
s
 

s
u

it
a

b
le

 
p

re
c
a

u
ti

o
n

s
 

a
re

 
ta

k
e
n

, 
n

o
 

e
x

h
a

u
s
t 

s
y
s
te

m
 
p

a
r
t 

m
a

y
 
b

e
 

d
a

n
g
e
ro

u
s
ly

 
c
lo

s
e
 
to

 
a

n
y

 
s
y
s
te

m
 
c

a
r
r
y


in

g
 f

la
m

m
a

b
le

 f
lu

id
s
 o

r
 v

a
p

o
rs

, 
o

r
 u

n
d

e
r 

a
n

y
 s

u
c
h

 s
y

s
te

m
 t

h
a

t 
m

a
y

 l
e
a

k
.

(c
) 

E
a

c
h

 
e
x

h
a

u
s
t 

s
y
s
te

m
 

c
o

m
p

o
n

e
n

t 
m

u
s
t 

b
e
 

s
e
p

a
ra

te
d

 
b

y
 

fi
r
e

p
r
o

o
f 

s
h

ie
ld

s
 

fr
o

m
 

a
d

ja
c

e
n

t 
fl

a
m

m
a

b
le

 
p

a
rt

s
 

o
f 

th
e

 
a

ir
p

la
n

e
 

th
a

t 
a

re
 

o
u

ts
id

e
 

th
e

 
e
n

g
in

e
 

c
o

m
p

a
rt

m
e
n

t.
(d

) 
N

o
 

e
x

h
a

ij
s
t 

g
a

s
e
s
 
m

a
y

 
d

is
c
h

a
rg

e
 

d
a

n
g
e
ro

u
s
ly

 n
e
a

r 
a

n
y

 f
u

e
l 

o
r
 o

il
 s

y
s
te

m
 

d
ra

in
.

(e
) 

N
o

 
e
x

h
a

u
s
t 

g
a

s
e
s
 

m
a

y
 

b
e
 

d
is


c
h

a
rg

e
d

 
w

h
e
re

 
th

e
y

 
w

il
l 

c
a

u
s
e
 

a
 

g
la

r
e
 

s
e
ri

o
u

s
ly

 
a

ff
e

c
ti

n
g

 
p

il
o

t 
v
is

io
n

 
a

t 
n

ig
h

t.
(f

) 
E

a
c
h

 
e
x

h
a

u
s
t 

s
y
s
te

m
 

c
o

m
p

o
n

e
n

t 
m

u
s
t 

b
e
 
v
e
n

ti
la

te
d

 
to

 
p

r
e

v
e

n
t 

p
o

in
ts

 
o

f 
e
x

c
e
s
s

iv
e
ly

 
h

ig
h

 
te

m
p

e
ra

tu
re

.

§
2

3
.1

1
2

3
 

E
x

h
a

u
s
t 

m
a

n
if

o
ld

.

(a
) 

E
a

c
h

 
e
x

h
a

u
s
t 

^
m

a
n

if
o

ld
 

m
u

s
t 

b
e
 

fi
r
e

p
r
o

o
f 

a
n

d
 

c
o

rr
o

s
io

n
-r

e
s
is

ta
n

t,
 

a
n

d
 

m
u

s
t 

h
a

v
e
 m

e
a

n
s
 t

o
 p

re
v
e
n

t 
fa

il
u

r
e

 d
u

e
 

to
 e

x
p

a
n

s
io

n
 b

y
 o

p
e
ra

ti
n

g
 t

e
m

p
e
ra

tu
re

s
.

(b
) 

E
a

c
h

 
e
x

h
a

u
s
t 

m
a

n
if

o
ld

 
m

u
s
t 

b
e
 

s
u

p
p

o
rt

e
d

 t
o

 w
it

h
s
ta

n
d

 t
h

e
 v

ib
r
a

ti
o

n
 a

n
d

 
in

e
rt

ia
 l
o

a
d

s
 t

o
 w

h
ic

h
 i

t 
m

a
y

 b
e
 s

u
b

je
c
te

d
 

in
 o

p
e
ra

ti
o

n
.

(c
) 

P
a

rt
s

 
o

f 
th

e
 
m

a
n

if
o

ld
 
c
o

n
n

e
c
te

d
 

to
 

c
o

m
p

o
n

e
n

ts
 

b
e
tw

e
e
n

 
w

h
ic

h
 

r
e

la
ti

v
e

 
m

o
ti

o
n

 
c
o

u
ld

 
e
x

is
t 

m
u

s
t 

h
a

v
e
 

m
e
a

n
s
 

fo
r
 f

le
x

ib
il

it
y

.

§
2

3
.1

1
2

5
 

E
x

h
a

u
s
t 

h
e

a
t 

e
x

c
h

a
n

g
e

rs
.

(a
) 

E
a

c
h

 
e
x

h
a

u
s
t 

h
e

a
t 

e
x

c
h

a
n

g
e
r 

m
u

s
t 

b
e
 

c
o

n
s
tr

u
c
te

d
 

a
n

d
 

in
s
ta

ll
e
d

 
to

 
w

it
h

s
ta

n
d

 
th

e
 

v
ib

ra
ti

o
n

, 
in

e
rt

ia
, 

a
n

d
 

o
th

e
r 

lo
a

d
s
 
th

a
t 

it
 m

a
y

 b
e
 s

u
b

je
c
te

d
 t

o
 

in
 n

o
rm

a
l 

o
p

e
ra

ti
o

n
. 

In
 a

d
d

it
io

n
—

.
C

l
) 

E
a

c
h

 
e

x
c

h
a

n
g

e
r
 

m
u

s
t

 
b

e
 

s
u

it
a

b
le

 

fo
r

 c
o

n
t
in

u
e

d
 o

p
e

r
a

t
io

n
 a

t
 h

ig
h

 t
e

m
p

e
r


a
t
u

r
e

s
 

a
n

d
 

r
e

s
is

t
a

n
t
 

t
o

 
c

o
r
r
o

s
io

n
 

fr
o

m
 

e
x

h
a

u
s

t
 
g

a
s

e
s

;
(2

) 
T

h
e

r
e

 m
u

s
t 

b
e
 m

e
a

n
s
 f

o
r
 i

n
s
p

e
c


ti
o

n
 o

f 
c

r
it

ic
a

l 
p

a
rt

s
 o

f 
e
a

c
h

 e
x

c
h

a
n

g
e
r;

 
a

n
d (3

) 
E

a
c
h

 
e
x

c
h

a
n

g
e
r 

m
u

s
t 

b
e
 

v
e

n
ti


la

te
d

 w
h

e
re

 i
t 

is
 s

u
b

je
c

t 
to

 c
o

n
ta

c
t 

w
it

h
 

e
x

h
a

u
s
t 

g
a

s
e
s
.

(b
) 

E
a

c
h

 
h

e
a

t 
e
x

c
h

a
n

g
e
r 

u
s
e
d

 
fo

r
 

h
e

a
ti

n
g

 
v
e

n
ti

la
ti

n
g

 
a

ir
 

m
u

s
t 

b
e
 

c
o

n


s
tr

u
c
te

d
 
s
o

 t
h

a
t 

e
x

h
a

u
s
t 

g
a

s
e
s
 m

a
y

 n
o

t 
e
n

te
r 

th
e

 v
e

n
ti

la
ti

n
g

 a
ir

.

P
O

W
E

R
P

L
A

N
T

 
C

O
N

T
R

O
L

S
 

A
N

D
 

A
C

C
E

S
S

O
R

IE
S

 

§
 2

3
.1

1
4

1
 

P
o

w
e

rp
la

n
t 

c
o

n
tr

o
ls

! 
g

e
n

e
ra

l.

(a
) 

P
o

w
e
rp

la
n

t 
c
o

n
tr

o
ls

 
m

u
s
t 

b
e
 

lo


c
a

te
d

 
a

n
d

 
a

rr
a

n
g

e
d

 
u

n
d

e
r 

§ 
2
3
.7

7
7
 

a
n

d
 

m
a

rk
e
d

 u
n

d
e
r 

§ 
2

3
.1

5
5

5
(a

).
(b

) 
E

a
c
h

 
fl

e
x

ib
le

 
c
o

n
tr

o
l 

m
u

s
t 

b
e
 

o
f 

a
n

 
a

c
c
e
p

ta
b

le
 k

in
d

.
(c

) 
E

a
c
h

 
c
o

n
tr

o
l 

m
u

s
t 

b
e
 

a
b

le
 

to
 

m
a

in
ta

in
 

a
n

y
 

n
e
c
e
s
s
a

ry
 

p
o

s
it

io
n

 
w

it
h


o

u
t— (1

) 
C

o
n

s
ta

n
t 

a
tt

e
n

ti
o

n
 b

y
 f

li
g

h
t 

c
re

w
 

m
e
m

b
e
rs

; 
o

r
(2

) 
T

e
n

d
e
n

c
y

 
to

 c
r
e
e
p

 d
u

e
 t

o
 c

o
n

tr
o

l 
lo

a
d

s
 
o

r
 v

ib
ra

ti
o

n
.

(d
) 

E
a

c
h

 c
o

n
tr

o
l 

m
u

s
t 

b
e
 a

b
le

 t
o

 w
it

h


s
ta

n
d

 o
p

e
ra

ti
n

g
 l

o
a

d
s
 w

it
h

o
u

t 
fa

il
u

re
 o

r 
e
x

c
e
s
s
iv

e
 d

e
fl

e
c
ti

o
n

.

§
 2

3
.1

1
4

3
 

T
h

ro
tt

le
 c

o
n

tr
o

ls
.

(a
) 

T
h

e
r
e

 m
u

s
t 

b
e
 a

 s
e
p

a
ra

te
 t

h
r
o

tt
le

 
c
o

n
tr

o
l 

fo
r
 e

a
c
h

 e
n

g
in

e
.

(b
) 

T
h

r
o

tt
le

 
c
o

n
tr

o
ls

 
m

u
s
t 

b
e
 

a
r


ra
n

g
e
d

 t
o

 a
ll

o
w

—
(1

) 
S

e
p

a
ra

te
 
c
o

n
tr

o
l 

o
f 

e
a

c
h

 
e
n

g
in

e
; 

a
n

d (2
) 

S
im

u
lt

a
n

e
o

u
s
 

c
o

n
tr

o
l 

o
f 

a
ll

 
e
n


g
in

e
s
.

(c
) 

E
a

c
h

 
th

r
o

tt
le

 
c
o

n
tr

o
l 

m
u

s
t 

g
iv

e
 a

 
p

o
s
it

iv
e
 

a
n

d
 

im
m

e
d

ia
te

ly
 

re
s
p

o
n

s
iv

e
 

m
e
a

n
s
 o

f 
c
o

n
tr

o
ll

in
g

 i
ts

 e
n

g
in

e
.

§
 2

3
.1

1
4

5
 

Ig
n

it
io

n
 s

w
it

c
h

e
s
.

(a
) 

Ig
n

it
io

n
 

s
w

it
c
h

e
s
 

m
u

s
t 

c
o

n
tr

o
l 

e
a

c
h

 i
g

n
it

io
n

 c
ir

c
u

it
 o

n
 e

a
c
h

 e
n

g
in

e
.

(b
) 

T
h

e
r
e

 
m

u
s
t 

b
e
 
m

e
a

n
s
 
to

 
q

u
ic

k
ly

 
s
h

u
t 

o
ff

 a
ll

 i
g

n
it

io
n

 o
n

 m
u

lt
ie

n
g
in

e
 
a

ir


p
la

n
e
s
 b

y
 t

h
e
 g

ro
u

p
in

g
 o

f 
s
w

it
c
h

e
s
 o

r
 b

y
 

a
 m

a
s
te

r 
ig

n
it

io
n

 c
o

n
tr

o
l.

(c
) 

E
a

c
h

 m
a

s
te

r 
ig

n
it

io
n

 c
o

n
tr

o
l 

m
u

s
t 

h
a

v
e
 

m
e
a

n
s
 

to
 

p
r
e
v
e
n

t 
it

s
 

in
a

d
v
e
rt

e
n

t 
o

p
e
ra

ti
o

n
.

§
2

3
.1

1
4

7
 

M
ix

tu
re

 c
o

n
tr

o
ls

.

I
f 

th
e

re
 

a
re

 
m

ix
tu

re
 

c
o

n
tr

o
ls

, 
e
a

c
h

 
e
n

g
in

e
 

m
u

s
t 

h
a

v
e
 

a
 

s
e
p

a
ra

te
 

c
o

n
tr

o
l.

T
h

e
 
c
o
n

t
r
o

ls
 
m

u
s
t
 
b

e
 
g
r
o
u

p
e
d

 
a

n
d

 

r
a

n
g

e
d

 t
o

 a
ll

o
w

—
(a

) 
S

e
p

a
r
a

t
e

 
c

o
n

t
r
o

l 
o

f 
e

a
c

h
 

e
n

g
in

e
; 

a
n

d (b
) 

S
im

u
lt

a
n

e
o

u
s
 

c
o

n
tr

o
l 

o
f 

a
ll

 
e
n


g
in

e
s
.

§
 2

3
.1

1
4

9
 

P
ro

p
e

ll
e

r 
s
p

e
e

d
 

a
n

d
 

p
it

c
h

 
c
o

n
tr

o
ls

.

(a
) 

I
f 

th
e

re
 

a
re

 
p

ro
p

e
ll

e
r 

s
p

e
e
d

 
o

r
 

p
it

c
h

 c
o

n
tr

o
ls

, 
th

e
y

 m
u

s
t 

b
e
 g

ro
u

p
e
d

 a
n

d
 

a
rr

a
n

g
e
d

 t
o

 a
ll

o
w

—
(1

) 
S

e
p

a
ra

te
 
c
o

n
tr

o
l 

o
f 

e
a

c
h

 
p

ro
p

e
l

le
r
; 

a
n

d
(2

) 
S

im
u

lt
a

n
e
o

u
s
 

c
o

n
tr

o
l 

o
f 

a
ll

 
p

ro


p
e
ll

e
rs

.
(b

) 
T

h
e

 
c
o

n
tr

o
ls

 
m

u
s
t 

a
ll

o
w

 
re

a
d

y
 

s
y

n
c
h

ro
n

iz
a

ti
o

n
 o

f 
a

ll
 p

ro
p

e
ll

e
rs

 o
n

 m
u

l
ti

e
n

g
in

e
 a

ir
p

la
n

e
s
.

§
 2

3
.1

1
5

3
 

P
r
o

p
e

ll
e

r 
fe

a
th

e
ri

n
g

 c
o

n
tr

o
ls

.

I
f 

th
e

re
 a

re
 
p

ro
p

e
ll

e
r 

fe
a

th
e

ri
n

g
 c

o
n


tr

o
ls

, 
e
a

c
h

 
p

ro
p

e
ll

e
r 

m
u

s
t 

h
a

v
e
 
a

 
s
e
p

a


r
a

te
 

c
o

n
tr

o
l.

 
E

a
c
h

 
c
o

n
tr

o
l 

m
u

s
t 

h
a

v
e
 

m
e
a

n
s
 t

o
 p

re
v
e
n

t 
in

a
d

v
e
rt

e
n

t 
o

p
e
ra

ti
o

n
.

§
 2

3
.1

1
5

7
 

C
a

rb
u

re
to

r 
a

ir
 

te
m

p
e

ra
tu

re
 

c
o

n
tr

o
ls

.

T
h

e
r
e

 
m

u
s
t 

b
e
 
a

 
s
e
p

a
ra

te
 

c
a

rb
u

re
to

r 
a

ir
 t

e
m

p
e
ra

tu
re

 c
o

n
tr

o
l 

fo
r
 e

a
c
h

 e
n

g
in

e
.

§
 2

3
.1

1
6

3
 

P
o

w
e

rp
la

n
t 

a
c
c
e
s
so

ri
e
s
.

(a
) 

E
a

c
h

 
e
n

g
in

e
 -

 d
ri

v
e
n

 
a

c
c
e
s
s
o
ry

 

m
u

s
t—

(1
) 

B
e

 
s
a

ti
s

fa
c
to

ry
 

fo
r
 

m
o

u
n

ti
n

g
 

o
n

 
th

e
 e

n
g
in

e
 c

o
n

c
e
rn

e
d

; 
a

n
d

(2
) 

U
s
e
 
th

e
 
p

ro
v
is

io
n

s
 
o

n
 
th

e
 
e
n

g
in

e
 

fo
r
 m

o
u

n
ti

n
g
.

(b
) 

E
le

c
tr

ic
a

l 
e
q

u
ip

m
e
n

t 
s
u

b
je

c
t 

to
 

a
rc

in
g

 
o

r 
s
p

a
rk

in
g
 m

u
s
t 

b
e
 
in

s
ta

ll
e
d

 
to

 
m

in
im

iz
e
 t

h
e
 p

ro
b

a
b

il
it

y
 o

f 
c
o

n
ta

c
t 

w
it

h
 

a
n

y
 

fl
a

m
m

a
b

le
 

fl
u

id
s
 

o
r 

v
a

p
o

rs
 

th
a

t 
m

ig
h

t 
b

e
 p

re
s
e
n

t 
in

 a
 f

r
e

e
 s

ta
te

.

§
2

3
.1

1
6

5
 

E
n

g
in

e
 i

g
n

it
io

n
 s

y
st

e
m

s
.

(a
) 

E
a

c
h

 b
a

tt
e

ry
 i

g
n

it
io

n
 s

y
s
te

m
 m

u
s
t 

b
e
 

s
u

p
p

le
m

e
n

te
d

 
b

y
 

a
 

g
e
n

e
ra

to
r 

th
a

t 
is

 a
u

to
m

a
ti

c
a

ll
y

 a
v
a

il
a

b
le

 a
s
 a

n
 a

lt
e
rn

a
te

 
s
o

u
rc

e
 o

f 
e
le

c
tr

ic
a

l 
e
n

e
rg

y
 t

o
 a

ll
o

w
 c

o
n


ti

n
u

e
d

 
e
n

g
in

e
 

o
p

e
ra

ti
o

n
 
if

 
a

n
y

 
b

a
tt

e
ry

 
b

e
c
o
m

e
s
 d

e
p

le
te

d
.

(b
) 

T
h

e
 c

a
p

a
c
it

y
 o

f 
b

a
tt

e
ri

e
s
 a

n
d

 g
e

n


e
ra

to
rs

 m
u

s
t 

b
e
 l

a
rg

e
 e

n
o
u

g
h

 t
o

 m
e
e
t 

th
e
 

s
im

u
lt

a
n

e
o

u
s
 d

e
m

a
n

d
s
 o

f 
th

e
 e

n
g
in

e
 i

g


n
it

io
n

 s
y
s
te

m
 a

n
d

 t
h

e
 g

re
a

te
s
t 

d
e
m

a
n

d
s
 

o
f 

a
n

y
 e

le
c
tr

ic
a

l 
s
y
s
te

m
 c

o
m

p
o

n
e
n

ts
 t

h
a

t 
d

ra
w

 f
r
o

m
 t

h
e
 s

a
m

e
 s

o
u

rc
e
.

(c
) 

T
h

e
 d

e
s
ig

n
 o

f 
th

e
 e

n
g
in

e
 
ig

n
it

io
n

 
s
y
s
te

m
 m

u
s
t 

a
c
c
o

u
n

t 
fo

r
—
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(1
) 

T
h

e
 

c
o

n
d

it
io

n
 

o
f 

a
n

 
in

o
p

e
ra

ti
v
e
 

g
e

n
e
ra

to
r;

(2
) 

T
h

e
 c

o
n

d
it

io
n

 o
f 

a
 c

o
n

ip
le

te
ly

 d
e


p
le

te
d

 
b

a
tt

e
r
y

 
w

it
h

 
th

e
 

g
e
n

e
ra

to
r 

ru
n


n

in
g

 
a

t 
it

s
 n

o
rm

a
l 

o
p

e
ra

ti
n

g
 s

p
e
e
d

; 
a

n
d

(3
) 

T
h

e
 c

o
n

d
it

io
n

 o
f 

a
 c

o
m

p
le

te
ly

 d
e


p
le

te
d

 
b

a
tt

e
ry

 
w

it
h

 
th

e
 
g

e
n

e
ra

to
r 

o
p

e
r

a
ti

n
g

 a
t 

id
li

n
g

 s
p

e
e
d

» 
if

 t
h

e
re

 i
s
 o

n
ly

 o
n

e
 

b
a

tt
e
ry

.
(d

) 
T

h
e

r
e

 
m

u
s
t 

b
e
 

m
e
a

n
s
 

to
 

w
a

rn
 

a
p

p
ro

p
ri

a
te

 
c
re

w
m

e
m

b
e
rs

 
if

 
m

a
lf

u
n

c


ti
o

n
in

g
 o

f 
a

n
y
 p

a
r
t 

o
f 

th
e
 e

le
c
tr

ic
a

l 
s
y
s


te
m

 i
s
 c

a
u

s
in

g
 t

h
e
 c

o
n

ti
n

u
o

u
s
 
d

is
c
h

a
rg

e
 

o
f 

a
n

y
 b

a
tt

e
ry

 
u

s
e
d

 
fo

r
 
e
n

g
in

e
 
ig

n
it

io
n

.

P
O

W
E

R
P

L
A

N
T

 
F
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E

 
P

R
O

T
E

C
T

IO
N

 

§
 2

3
.1
1

8
3

 
L

in
e

s
 a

n
d

 f
it

ti
n

g
s
.

(a
) 

E
x

c
e
p

t 
a

s
 
p

ro
v
id

e
d

 
in

 
p

a
ra

g
ra

p
h

 
(b

) 
o

f 
th

is
 s

e
c
ti

o
n

, 
e
a

c
h

 l
in

e
 a

n
d

 f
it

ti
n

g
 

c
a

r
r
y

in
g

 
fl

a
m

m
a

b
le

 
fl

u
id

s
 

in
 

a
n

y
 

a
re

a
 

s
u

b
je

c
t 

to
 

e
n

g
in

e
 

fi
r
e

 
c
o

n
d

it
io

n
s
 

m
u

s
t 

m
e
e
t 

th
e
 f

o
ll

o
w

in
g

 r
e
q

u
ir

e
m

e
n

ts
;

(1
0
 

T
h

e
 

li
n

e
 

a
n

d
 

fi
tt

in
g

 
m

u
s
t 

b
e
 

a
t 

le
a

s
t 

A
re

 r
e
s
is

ta
n

t.
(2

) 
F

le
x

ib
le

 h
o
s
e
 a

s
s
e
m

b
li

e
s
 (

h
o

s
e
 a

n
d

 
e
n

d
 f

it
ti

n
g

s
) 

m
u

s
t 

b
e
 a

p
p

ro
v
e
d

.
(b

) 
P

a
ra

g
ra

p
h

 (
a

) 
o

f 
th

is
 s

e
c
ti

o
n

 d
o
e
s
 

n
o

t 
a

p
p

ly
 
to

—
(1

) 
L

in
e
s
 
a

n
d

 f
it

ti
n

g
s
 f

o
r
m

in
g

 
a

n
 i

n


te
g

r
a

l 
p

a
r
t 

o
f 

a
n

 e
n

g
in

e
; 

a
n

d
(2

) 
V

e
n

t 
a

n
d

 
d

ra
in

 
li

n
e
s
, 

a
n

d
 

th
e

ir
 

fi
tt

in
g

s
, 

w
h

o
s
e
 f

a
il

u
re

 w
il

l 
n

o
t 

re
s
u

lt
 i

n
, 

o
r
 
a

d
d

 
to

, 
a

 f
ir

e
 
h

a
z
a

rd
.
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S
h

u
to

ff
 m

e
a

n
s
.

F
o

r
 e

a
c
h

 m
u

lt
ie

n
g

in
e
 a

ir
p

la
n

e
 s

u
b

je
c
t 

to
 

§
§
 2

3
.6

7
(a

) 
o

r
 

2
3

.6
7

(b
)(

1
),

 
th

e
 

fo
l

lo
w

in
g

 a
p

p
ly

;
(a

) 
E

a
c
h

 
e
n

g
in

e
 m

u
s
t 

h
a

v
e
 m

e
a

n
s
 t

o
 

s
h

u
t 

o
ff

 o
r
 o

th
e
r
w

is
e
 p

r
e
v
e
n

t 
h

a
z
a

rd
o
u

s
 

q
u

a
n

ti
ti

e
s
 o

f 
fu

e
l,

 
o
U

, 
d

e
ic

in
g

 
fl

u
id

, 
a

n
d

 
o

th
e

r 
fl

a
m

m
a

b
le

 f
lu

id
s
 f

r
o

m
 f

lo
w

in
g

 i
n

to
, 

w
it

h
in

, 
o

r 
th

ro
u

g
h

 a
n

y
 e

n
g

in
e
 c

o
m

p
a

rt


m
e
n

t,
 e

x
c
e
p

t 
in

 l
in

e
s
 f

o
r
m

in
g

 a
n

 i
n

te
g

ra
l 

p
a

r
t 

o
f 

a
n

 e
n

g
in

e
.

(b
) 

T
h

e
 

c
lo

s
in

g
 

o
f 

th
e

 
fu

e
l 

s
h

u
to

ff
 

v
a

lv
e

 f
o

r
 a

n
y

 e
n

g
in

e
 m

a
y

 n
o

t 
m

a
k

e
 a

n
y

 
fu

e
l 

u
n

a
v
a

il
a

b
le

 
to

 
th

e
 

re
m

a
in

in
g

 
e
n


g
in

e
s
.

(c
) 

O
p

e
ra

ti
o

n
 

o
f 

a
n

y
 

s
h

u
to

ff
 

m
e
a

n
s
 

m
a

y
 
n

o
t 

in
te

r
fe

r
e

 w
it

h
 
th

e
 
la

te
r
 
e
m

e
r

g
e
n

c
y
 o

p
e
ra

ti
o

n
 o

f 
o

th
e
r 

e
q

u
ip

m
e
n

t 
s
u

c
h

 
a

s
 p

ro
p

e
ll

e
r 

fe
a

th
e

r
in

g
 d

e
v
ic

e
s
.

(d
) 

E
a

c
h

 
s

h
u

t
o

ff
 

m
u

s
t
 

b
e

 
o

u
t
s

id
e

 
o

f 

t
h

e
 

e
n

g
in

e
 

c
o

m
p

a
r
t
m

e
n

t
 

u
n

le
s

s
 

a
n

 

e
q

u
a

l 
d

e
g

r
e

e
 

o
f 

s
a

fe
t
y

 
is

 
p

r
o

v
id

e
d

 
w

it
h

 

t
h

e
 s

h
u

t
o

ff
 i

n
s

id
e

 t
h

e
 c

o
m

p
a

r
t
m

e
n

t
.

(e
) 

N
o

 
h

a
z
a

rd
o

u
s
 

a
m

o
u

n
t 

o
f 

fl
a

m


m
a

b
le

 
fl

u
id

 
m

a
y

 
d

ra
in

 
in

to
 

th
e
 

e
n

g
in

e
 

c
o

m
p

a
rt

m
e
n

t 
a

ft
e

r
 s

h
u

to
ff

.
(f

) 
T

h
e

r
e

 
m

u
s
t 

b
e
 

m
e
a

n
s
 

to
 

g
u

a
rd

 
a

g
a

in
s
t 

in
a

d
v
e
rt

e
n

t 
o

p
e
ra

ti
o

n
 

o
f 

e
a

c
h

 
s
h

u
to

ff
 
m

e
a

n
s
, 

a
n

d
 

to
 
m

a
k

e
 

it
 
p

o
s
s
ib

le
 

fo
r
 t

h
e
 c

re
w

 t
o

 r
e
o

p
e
n

 t
h

e
 s

h
u

to
ff

 m
e
a

n
s
 

in
 f

li
g

h
t 

a
ft

e
r
 i

t 
h

a
s
 b

e
e
n

 c
lo

s
e
d

.
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1
 

F
ir

e
w

a
ll

s
.

(a
) 

E
a

c
h

 e
n

g
in

e
, 

a
u

x
il

ia
ry

 p
o

w
e
r 

u
n

it
, 

fu
e

l 
b

u
rn

in
g
 
h

e
a

te
r,

 
a

n
d

 
o

th
e
r 

c
o

m
b

u
s


ti
o

n
 e

q
u

ip
m

e
n

t 
in

te
n

d
e

d
 f

o
r
 o

p
e
ra

ti
o

n
 i

n
 

fl
ig

h
t,

 m
u

s
t 

b
e
 i

s
o

la
te

d
 
fr

o
m

 t
h

e
 r

e
s
t 

o
f 

th
e

 
a

ir
p

la
n

e
 

b
y
 

fi
r
e
w

a
ll

s
, 

s
h

ro
u

d
s
, 

o
r 

e
q

u
iv

a
le

n
t 

m
e
a

n
s
.

(b
) 

E
a

c
h

 
fi

r
e

w
a

ll
 

o
r
 
s
h

ro
u

d
 
m

u
s
t 

b
e
 

c
o

n
s
tr

u
c
te

d
 
s
o
 t

h
a

t 
n

o
 h

a
z
a

rd
o

u
s
 q

u
a

n


ti
ty

 o
f 

li
q

u
id

, 
g
a

s
, 

o
r 

fl
a

m
e
 c

a
n

 p
a

s
s
 f

r
o

m
 

th
e
 
e
n

g
in

e
 
c
o

m
p

a
rt

m
e
n

t 
to

 
o

th
e
r 

p
a

rt
s
 

o
f 

th
e
 a

ir
p

la
n

e
.

(c
) 

E
a

c
h

 
o

p
e
n

in
g
 

in
 

th
e

 
fi

r
e

w
a

ll
 

o
r 

s
h

ro
u

d
 m

u
s
t 

b
e
 s

e
a

le
d

 w
it

h
 c

lo
s
e
 f

it
ti

n
g

, 
fi

r
e

p
r
o

o
f 

g
ro

m
m

e
ts

, 
b

u
s
h

in
g
s
, 

o
r 

fi
r
e


w

a
ll

 f
it

ti
n

g
s
.

(d
) 

F
ir

e
-r

e
s
is

ta
n

t 
s
e
a

ls
 
m

a
y

 
b

e
 

u
s
e
d

 
o

n
 

s
in

g
le

-e
n

g
in

e
 

a
ir

p
la

n
e
s
 

a
n

d
 

m
u

lt
i-

 
e
n

g
in

e
 a

ir
p

la
n

e
 n

o
t 

s
u

b
je

c
t 

to
 
§ 

2
3
.6

7
 (
a

) 
o

r
 (

b
) 

( 
1
 )
, 

if
—

(1
) 

E
a

c
h

 e
n

g
in

e
 h

a
s
 a

 v
o

lu
m

e
tr

ic
 d

is


p
la

c
e
m

e
n

t 
o

f 
1

,
0

0
0
 
c
u

b
ic

 
in

c
h

e
s
 o

r
 l

e
s
s
; 

a
n

d (2
) 

N
o

 
o

p
e
n

in
g
 

in
 

th
e

 
fi

r
e

w
a

ll
 

o
r 

s
h

ro
u

d
 w

il
l 

a
ll

o
w

 t
h

e
 p

a
s
s
a

g
e
 o

f 
a

 h
a

z
a

rd


o
u

s
 a

m
o

u
n

t 
o

f 
fl

a
m

e
 w

it
h

o
u

t 
s
e
a
ls

.
(e

) 
E

a
c
h

 f
ir

e
w

a
ll

 a
n

d
 s

h
ro

u
d

 m
u

s
t 

b
e
 

fi
r
e

p
r
o

o
f 

a
n

d
 

p
ro

te
c
te

d
 

a
g

a
in

s
t 

c
o

rr
o


s
io

n
.

(f
) 

C
o

m
p

li
a

n
c
e
 

w
it

h
 

th
e

 
c
r
it

e
ri

a
 

fo
r
 

fi
r
e

p
r
o

o
f 

m
a

te
ri

a
ls

 
o

r 
c
o

m
p

o
n

e
n

ts
 
m

u
s
t 

b
e
 s

h
o

w
n

 a
s
 f

o
ll

o
w

s
;

(1
) 

T
h

e
 f

la
m

e
 t

o
 w

h
ic

h
 t

h
e

 m
a

te
ri

a
ls

 
o

r 
c
o

m
p

o
n

e
n

ts
 

a
re

 
s
u

b
je

c
te

d
 

m
u

s
t 

b
e
 

2
,0

0
0

±
5

0
° 

F
.

(2
) 

S
h

e
e
t 

m
a

te
ri

a
ls

 
a

p
p

ro
x

im
a

te
ly

 
1
0
 

in
c
h

e
s
 

s
q

u
a

re
 
m

u
s
t 

b
e
 
s
u

b
je

c
te

d
 
to

 
th

e
 

fl
a

m
e
 f

r
o

m
 a

 s
u

it
a

b
le

 b
u

rn
e
r.

(3
) 

T
h

e
 
fl

a
m

e
 
m

u
s
t 

b
e
 
la

rg
e

 
e
n

o
u

g
h

 
to

 
m

a
in

ta
in

 
th

e
 
re

q
u

ir
e
d

 
te

s
t 

te
m

p
e
ra


tu

re
 

o
v
e
r 

a
n

 
a

re
a

 
a

p
p

ro
x

im
a

te
ly

 
fi

v
e

 
in

c
h

e
s
 s

q
u

a
re

.
(g

) 
F

ir
e

w
a

ll
 

m
a

te
ri

a
ls

 
a

n
d

 
fi

tt
in

g
s

 
m

u
s
t 

re
s
is

t 
fl

a
m

e
 p

e
n

e
tr

a
ti

o
n

 f
o

r
 a

t 
le

a
s
t 

1
5
 m

in
u

te
s
.

(h
) 

T
h

e
 

fo
ll

o
w

in
g

 
m

a
te

ri
a

ls
 

m
a

y
 

b
e
 

u
s
e
d

 i
n

 f
ir

e
w

a
ll

s
 o

r 
s
h

ro
u

d
s
 w

it
h

o
u

t 
b

e
in

g
 

te
s
te

d
 a

s
 r

e
q

u
ir

e
d

 b
y

 t
h

is
 s

e
c
ti

o
n

:
(1

) 
S

ta
in

le
s
s
 

s
te

e
l 

s
h

e
e
t,

 
0
.0

1
5
 

in
c
h

 
th

ic
k

.

(2
) 

M
il

d
 s

te
e
l 

s
h

e
e
t 

(c
o

a
te

d
 w

it
h

 a
lu


m

in
u

m
 

o
r 

o
th

e
rw

is
e
 

p
ro

te
c
te

d
 

a
g
a

in
s
t 

c
o

rr
o

s
io

n
) 

0
.0

1
8
 
in

c
h

 t
h

ic
k

.
(3

) 
T

e
r
n

e
 p

la
te

, 
0
.0

1
8
 i

n
c
h

 t
h

ic
k

.
(4

) 
M

o
n

e
l 

m
e
ta

l,
 
0
.0

1
8
 
in

c
h

 t
h

ic
k

.
(5

) 
S

te
e
l 

o
r 

c
o

p
p

e
r 

b
a

s
e
 a

ll
o

y
 f

ir
e
w

a
ll

 
fi

tt
in

g
s
.

§
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3
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1
9

3
 

C
o

w
li

n
g

.

(a
) 

E
a

c
h

 c
o

w
li

n
g
 m

u
s
t 

b
e
 c

o
n

s
tr

u
c
te

d
 

a
n

d
 
s
u

p
p

o
rt

e
d

 
s
o
 t

h
a

t 
it

 
c
a

n
 
re

s
is

t 
a

n
y
 

v
ib

ra
ti

o
n

, 
In

e
r
ti

a
, 

a
n

d
 a

ir
 l

o
a

d
s
 t

o
 w

h
ic

h
 

it
 
m

a
y

 
b

e
 
s
u

b
je

c
te

d
 
in

 
o

p
e
ra

ti
o

n
.

(b
) 

T
h

e
r
e

 
m

u
s
t 

b
e
 

m
e
a

n
s
 

fo
r
 

ra
p

id
 

a
n

d
 c

o
m

p
le

te
 d

ra
in

a
g
e
 o

f 
e
a

c
h

 p
a

rt
 o

f 
th

e

c
o

w
li

n
g

 i
n

 t
h

e
 n

o
rm

a
l 

g
ro

u
n

d
 a

n
d

 f
li

g
h

t 
a

tt
it

u
d

e
s
. 

N
o

 
d

ra
in

 
m

a
y

 
d

is
c
h

a
rg

e
 

w
h

e
re

 i
t 

w
il

l 
c
a

u
s
e
 a

 f
ir

e
 h

a
z
a

rd
.

(c
) 

C
o

w
li

n
g

 
m

u
s
t 

b
e
 

a
t 

le
a

s
t 

fi
r
e

 

re
s
is

ta
n

t.
(d

) 
E

a
c
h

 
p

a
rt

 
b

e
h

in
d

 
a

n
 

o
p

e
n

in
g
 

in
 

th
e
 e

n
g

in
e
 c

o
m

p
a

rt
m

e
n

t 
c
o

w
li

n
g
 m

u
s
t 

b
e
 

a
t 

le
a

s
t 

fi
r
e

 r
e
s
is

ta
n

t 
fo

r
 a

 d
is

ta
n

c
e
 o

f 
a

t 

le
a

s
t 

2
4
 i

n
c
h

e
s
 a

ft
 o

f 
th

e
 o

p
e
n

in
g
.

(e
) 

E
a

c
h

 
p

a
rt

 
o

f 
th

e
 

c
o

w
li

n
g
 

s
u

b


je
c

te
d

 
to

 
h

ig
h

 
te

m
p

e
ra

tu
re

s
 

d
u

e
 

to
 

it
s
 

n
e
a

rn
e
s
s
 t

o
 e

x
h

a
u

s
t 

s
y
s
te

m
 
p

o
rt

s
 o

r 
e

x


h
a

u
s
t 

g
a

s
 

im
p

in
g
e
m

e
n

t,
 

m
u

s
t 

b
e
 

fi
r
e
 

p
ro

o
f.
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S
u
b
p
a
r
t
 
F
—

E
q
u
ip
m
e
n
t
 

G
e
n
e
r
a
l

§
 
2

3
.1

3
0

1
 

F
u

n
c

t
io

n
 a

n
d

 i
n

s
t
a

ll
a

t
io

n
.

(a
) 

E
a

c
h

 I
te

m
 
o

f 
e
q

u
ip

m
e
n

t 
e
s
s
e
n

ti
a

l 
fo

r
 s

a
fe

 o
p

e
ra

ti
o

n
, 

in
c
lu

d
in

g
 r

a
d

io
 c

o
m


m

u
n

ic
a

ti
o

n
 

a
n

d
 

n
a

v
ig

a
ti

o
n

 
e
q

u
ip

m
e
n

t,
 

m
u

s
t—

(1
) 

A
d

e
q

u
a

te
ly

 
p

e
r
fo

r
m

 
it

s
 

in
te

n
d

e
d

 
fu

n
c
ti

o
n

;
(2

) 
In

 
th

e
 

c
a

s
e
 

o
f 

e
q

u
ip

m
e
n

t 
o

th
e
r 

th
a

n
 r

a
d

io
 c

o
m

m
u

n
ic

a
ti

o
n

s
 a

n
d

 n
a

v
ig

a


ti
o

n
 
e
q

u
ip

m
e
n

t,
 
fu

n
c
ti

o
n

 p
ro

p
e

rl
y

 w
h

e
n

 
in

s
ta

ll
e
d

;
(3

) 
In

 
th

e
 
c
a

s
e
 
o

f 
ra

d
io

 
c
o

m
m

u
n

ic
a


ti

o
n

s
 
a

n
d

 
n

a
v

ig
a

ti
o

n
 

e
q

u
ip

m
e
n

t,
 

b
e
 
in


s
ta

ll
e
d

 
a
s
 

p
re

s
c
ri

b
e
d

 
in

 
§ 

2
3

.1
4

3
1

; 
a

n
d

(4
) 

W
h

e
r
e

 a
p

p
ro

p
ri

a
te

, 
b

e
 a

d
e
q

u
a

te
ly

 
la

b
e
le

d
 a

s
 t

o
 i

ts
 i

d
e
n

ti
fi

c
a

ti
o

n
, 

fu
n

c
ti

o
n

, 
a

n
d

 o
p

e
ra

ti
n

g
 l

im
it

a
ti

o
n

s
.

(b
) 

W
h

e
n

e
v

e
r 

n
e
c
e
s
s
a

ry
, 

a
d

d
it

io
n

a
l 

e
q

u
ip

m
e
n

t 
th

a
t 

is
 i

n
s
ta

ll
e
d

 a
s
 p

re
s
c
ri

b
e
d

 
in

 
th

e
 

o
p

e
ra

ti
n

g
 

ru
le

s
 

o
f 

th
is

 
c
h

a
p

te
r,

 
m

u
s
t 

m
e
e
t 

th
e

 
re

q
u

ir
e
m

e
n

ts
 

o
f 

th
is

 
s
e
c
ti

o
n

.

§
 2

3
.1

3
0

3
 

F
li

g
h

t 
a

n
d

 
n

a
v

ig
a

ti
o

n
 

in
s
tr

u


m
e
n

ts
.

T
h

e
 
fo

ll
o

w
in

g
 
a

re
 

re
q

u
ir

e
d

 
fl

ig
h

t 
a

n
d

 
n

a
v

ig
a

ti
o

n
a

l 
in

s
tr

u
m

e
n

ts
:

(a
) 

A
n

 a
ir

s
p

e
e
d

 i
n

d
ic

a
to

r.
(b

) 
A

n
 a

lt
im

e
te

r
.

(c
) 

A
 m

a
g

n
e
ti

c
 d

ir
e
c
ti

o
n

 i
n

d
ic

a
to

r.

§
 2

3
.1

3
0

5
 

P
o

w
e

rp
la

n
t 

in
s
tr

u
m

e
n

ts
.

(a
) 

T
h

e
 f

o
ll

o
w

in
g

 a
re

 r
e
q

u
ir

e
d

 p
o

w
e
r-

 
p

la
n

t 
in

s
tr

u
m

e
n

ts
 

fo
r
 

e
a

c
h

 
e
n

g
in

e
 

o
r 

ta
n

k
:

( 1
 ) 

A
 f
u

e
l 
q

u
a

n
ti

ty
 i

n
d

ic
a

to
r.

(2
) 

A
n

 o
il

 p
re

s
s
u

re
 i

n
d

ic
a

to
r.

(3
) 

A
n

 
o

il
 t

e
m

p
e
ra

tu
re

 i
n

d
ic

a
to

r.
(4

) 
A

 t
a

c
h

o
m

e
te

r.
(b

) 
T

h
e

 f
o

ll
o

w
in

g
 
p

o
w

e
rp

la
n

t 
in

s
tr

u


m
e
n

ts
, 

fo
r
 
e
a

c
h

 
e
n

g
in

e
 
o

r 
ta

n
k

, 
a

re
 
re


q

u
ir

e
d

 
a

s
 
p

re
s
c
ri

b
e
d

 
in

 
th

is
 
s
u

b
p

a
rt

:
(1

) 
A

 c
y

li
n

d
e
r 

h
e
a

d
 t

e
m

p
e
ra

tu
re

 i
n

d
i

c
a

to
r.

(2
) 

A
 f

u
e
l 

p
re

s
s
u

re
 i

n
d

ic
a

to
r 

fo
r
 p

u
m

p
 

fe
d

 e
n

g
in

e
s
.

(3
) 

A
 m

a
n

if
o

ld
 p

re
s
s
u

re
 i

n
d

ic
a

to
r 

fo
r
 

a
lt

it
u

d
e
 e

n
g
in

e
s
.

(4
) 

A
n

 o
il

 q
u

a
n

ti
ty

 i
n

d
ic

a
to

r,
n

§
 2

3
.1

3
0

7
 

M
is

c
e

ll
a

n
e

o
u

s
 e

q
u

ip
m

e
n

t.

(a
) 

T
h

e
r
e

 m
u

s
t 

b
e
 a

n
 a

p
p

ro
v
e
d

 s
a

fe
ty

 
b

e
lt

 f
o

r
 e

a
c
h

 o
c
c
u

p
a

n
t.

(b
) 

T
h

e
 

f
o

ll
o

w
in

g
 

m
is

c
e
ll

a
n

e
o

u
s
 

e
q

u
ip

m
e
n

t 
is

 
re

q
u

ir
e
d

 
a
s
 

p
re

s
c
ri

b
e
d

 
in

 
th

is
 s

u
b

p
a

rt
:

(1
) 

A
 m

a
s

t
e

r
 s

w
it

c
h

 a
r
r
a

n
g

e
m

e
n

t
.

(2
) 

A
n

 
a

d
e

q
u

a
t
e

 
s

o
u

r
c

e
 

o
f 

e
le

c
t
r
ic

a
l 

e
n

e
r
g

y
.

(3
) 

E
le

c
tr

ic
a

l 
p

ro
te

c
ti

v
e
 d

e
v
ic

e
s
.

I
n
s
t
r
u
m

e
n
t
s
: 
I
n
s
t
a
l
l
a
t
i
o
n

§
2

3
.1

3
2

1
 

A
rr

a
n

g
e

m
e

n
t 

a
n

d
 v

is
ib

il
it

y
.

(a
) 

E
a

c
h

 
fl

ig
h

t,
 

n
a

v
ig

a
ti

o
n

, 
a

n
d

 
p

o
w

e
rp

la
n

t 
in

s
tr

u
m

e
n

t 
fo

r
 

u
s
e
 

b
y
 

a
n

y
 

p
il

o
t 

m
u

s
t 

b
e
 e

a
s
il

y
 v

is
ib

le
 t

o
 h

im
.

(b
) 

F
o

r
 

e
a

c
h

 
m

u
lt

ie
n

g
in

e
 

a
ir

p
la

n
e
, 

id
e
n

ti
c
a

l 
p

o
w

e
rp

la
n

t 
in

s
tr

u
m

e
n

ts
 

m
u

s
t 

b
e
 l

o
c
a

te
d

 s
o
 a

s
 t

o
 p

re
v
e
n

t 
c
o

n
fu

s
io

n
 a

s
 

to
 w

h
ic

h
 e

n
g
in

e
 e

a
c
h

 i
n

s
tr

u
m

e
n

t 
re

la
te

s
.

(c
) 

In
s
tr

u
m

e
n

t 
p

a
n

e
l 

v
ib

ra
ti

o
n

 
m

a
y
 

n
o

t 
d

a
m

a
g
e
, 

o
r 

im
p

a
ir

 
th

e
 
a

c
c
u

ra
c
y
 
o

f,
 

a
n

y
 i

n
s
tr

u
m

e
n

t.

§
2

3
.1

3
2

3
 

A
ir

s
p

e
e

d
 i

n
d

ic
a

ti
n

g
 s

y
st

e
m

.

(a
) 

E
x

c
e
p

t 
fo

r
 
a

n
 
a

ll
o

w
a

b
le

 
in

s
ta

ll
a

- 
ti

o
n

a
l 

e
r
ro

r 
o

f 
p

lu
s
 o

r 
m

in
u

s
 t

h
re

e
 p

e
r

c
e
n

t 
o

f 
th

e
 

c
a

li
b

ra
te

d
 

a
ir

s
p

e
e
d

, 
o

r 
fi

v
e
 

m
il

e
s
 

p
e
r 

h
o
u

r,
 

w
h

ic
h

e
v
e
r 

is
 

g
re

a
te

r,
 

e
a

c
h

 a
ir

s
p

e
e
d

 i
n

d
ic

a
ti

n
g

 s
y
s
te

m
 m

u
s
t 

in


d
ic

a
te

 
tr

u
e
 
a

ir
s
p

e
e
d

 
a

t 
s
e
a

 
le

v
e

l 
w

it
h

 
a

 
s
ta

n
d

a
rd

 a
tm

o
s
p

h
e
re

—
(1

) 
A

t 
s
p

e
e
d

s
 f

r
o

m
 V

c
 t

o
 1

.3
 V

8
 
, 

w
it

h

fl
a

p
s
 u

p
; 

a
n

d
(2

) 
A

t 
1
.3

 V
8
 
, w

it
h

 f
la

p
s
 e

x
te

n
d

e
d

.

(b
) 

C
a

li
b

ra
ti

o
n

 
m

u
s
t 

b
e
 

m
a

d
e
 

in
 

fl
ig

h
t.

§
 2

3
.1

3
2

5
 

S
ta

ti
c
 a

ir
 v

e
n

t 
s
y

st
e
m

.

E
a

c
h

 
in

s
tr

u
m

e
n

t 
w

it
h

 
s
ta

ti
c
 

a
ir

 
c
a

s
e
 

c
o

n
n

e
c
ti

o
n

s
 
m

u
s
t 

b
e
 v

e
n

te
d

 
s
o
 
th

a
t 

th
e
 

in
fl

u
e
n

c
e
 

o
f 

s
p

e
e
d

, 
th

e
 

o
p

e
n

in
g
 

a
n

d
 

c
lo

s
in

g
 o

f 
w

in
d

o
w

s
, 

a
ir

fl
o

w
 v

a
ri

a
ti

o
n

, 
a

n
d

 
m

o
is

tu
re

 
o

r 
o

th
e
r 

fo
r
e

ig
n

 
m

a
tt

e
r 

d
o
e
s
 

n
o

t 
s
e
ri

o
u

s
ly

 a
ff

e
c

t 
it

s
 a

c
c
u

ra
c
y
.

§
 2

3
.1

3
2

7
 

M
a

g
n

e
ti

c
 

d
ir

e
c

ti
o

n
 

in
d

ic
a

to
r.

(a
) 

E
a

c
h

 m
a

g
n

e
ti

c
 d

ir
e
c
ti

o
n

 i
n

d
ic

a
to

r 
m

u
s
t 

b
e
 

in
s
ta

ll
e
d

 
s
o
 

th
a

t 
it

s
 

a
c
c
u

ra
c
y
 

is
 

n
o

t 
e
x

c
e
s
s
iv

e
ly

 
a

ff
e
c

te
d

 
b

y
 

th
e
 

a
ir


p

la
n

e
’s

 v
ib

ra
ti

o
n

 
o

r 
m

a
g

n
e
ti

c
 f

ie
ld

s
.

(b
) 

T
h

e
 c

o
m

p
e
n

s
a

te
d

 i
n

s
ta

ll
a

ti
o

n
 m

a
y

 
n

o
t 

h
a

v
e
 

a
 

d
e
v
ia

ti
o

n
, 

in
 

le
v
e
l 

fl
ig

h
t,

 
g

r
e
a

te
r 

th
a

n
 
te

n
 
d

e
g
re

e
s
 
o

n
 

a
n

y
 

h
e
a

d


in
g
.

§
 2

3
.1

3
2

9
 

A
u

to
m

a
ti

c
 p

il
o

t 
s
y

st
e
m

.

I
f 

a
n

 
a

u
to

m
a

ti
c
 

p
il

o
t 

s
y
s
te

m
 

is
 

in


s
ta

ll
e
d

, 
it

 m
u

s
t 

m
e
e
t 

th
e
 f

o
ll

o
w

in
g

:
(a

) 
E

a
c
h

 s
y
s
te

m
 m

u
s
t 

b
e
 d

e
s
ig

n
e
d

 s
o
 

th
a

t 
th

e
 

a
u

to
m

a
ti

c
 

p
il

o
t 

c
a

n
—

(1
) 

B
e
 

q
u

ic
k

ly
 

a
n

d
 

p
o

s
it

iv
e
ly

 
d

is
e
n


g
a

g
e
d

 
b

y
 

th
e
 

p
il

o
ts

 
to

 
p

re
v
e
n

t 
it

 
fr

o
m

 
in

te
r
fe

r
in

g
 w

it
h

 t
h

e
ir

 c
o

n
tr

o
l 

o
f 

th
e
 a

ir


p
la

n
e
; 

o
r

(2
) 

B
e

 s
u

ff
ic

ie
n

t
ly

 o
v

e
r
p

o
w

e
r
e

d
 b

y
 o

n
e

 
p

il
o

t
 t

o
 l

e
t
 h

im
 c

o
n

t
r
o

l 
t
h

e
 a

ir
p

la
n

e
.

(b
) 

U
n

le
s
s
 

th
e
re

 
is

 
a

u
to

m
a

ti
c
 

s
y
n


c
h

ro
n

iz
a

ti
o

n
, 

e
a

c
h

 
s
y
s
te

m
 

m
u

s
t 

h
a

v
e
 

a
 

m
e
a

n
s
 

to
 

re
a

d
il

y
 

in
d

ic
a

te
 

to
 

th
e
 

p
il

o
t 

th
e
 

a
li

g
n

m
e
n

t 
o

f 
th

e
 

a
c
tu

a
ti

n
g

 
d

e
v
ic

e
 

in
 
re

la
ti

o
n

 
to

 
th

e
 
c
o

n
tr

o
l 

s
y
s
te

m
 
it

 
o

p


e
ra

te
s
.

<
c
) 

E
a

c
h

 
m

a
n

u
a

ll
y

 
o

p
e
ra

te
d

 
c
o

n
tr

o
l 

fo
r
 
th

e
 
s
y
s
te

m
 
o

p
e
ra

ti
o

n
 
m

u
s
t 

b
e
 
re

a
d


il

y
 
a

c
c
e
s
s
ib

le
 
to

 t
h

e
 p

il
o

t.
 

E
a

c
h

 c
o

n
tr

o
l 

m
u

s
t 

o
p

e
ra

te
 

in
 

th
e
 

s
a

m
e
 

p
la

n
e
 

a
n

d
 

> s
e
n

s
e
 

o
f 

m
o

ti
o

n
 

a
s
 
s
p

e
c
if

ie
d

 
in

 
§ 

2
3
.7

7
9
 

fo
r
 

c
o

c
k

p
it

 
c
o

n
tr

o
ls

. 
T

h
e

 
d

ir
e
c
ti

o
n

 
o

f 
m

o
ti

o
n

 
m

u
s
t 

b
e
 
p

la
in

ly
 
in

d
ic

a
te

d
 
o

n
 
o

r 
n

e
a

r 
e
a

c
h

 c
o

n
tr

o
l.

(d
) 

E
a

c
h

 s
y
s
te

m
 m

u
s
t 

b
e
 d

e
s
ig

n
e
d

 a
n

d
 

a
d

ju
s
te

d
 s

o
 t

h
a

t,
 w

it
h

in
 t

h
e
 r

a
n

g
e
 o

f 
a

d


ju
s
tm

e
n

t 
a

v
a

il
a

b
le

 t
o

 t
h

e
 p

il
o

t,
 i

t 
c
a

n
n

o
t 

p
ro

d
u

c
e
 h

a
z
a

rd
o

u
s
 l

o
a

d
s
 o

n
 t

h
e
 a

ir
p

la
n

e
 

o
r 

c
r
e
a

te
 

h
a

z
a

rd
o
u

s
 

d
e
v
ia

ti
o

n
s
 

in
 

th
e
 

fl
ig

h
t 

p
a

th
, 

u
n

d
e
r 

a
n

y
 

fl
ig

h
t 

c
o

n
d

it
io

n
 

a
p

p
ro

p
ri

a
te

 t
o

 i
ts

 u
s
e
, 

e
it

h
e
r 

d
u

ri
n

g
 n

o
r

m
a

l 
o

p
e
ra

ti
o

n
 o

r 
in

 t
h

e
 e

v
e

n
t 

o
f 

a
 m

a
l

fu
n

c
ti

o
n

, 
a

s
s
u

m
in

g
 t

h
a

t 
c
o

rr
e
c
ti

v
e
 a

c
ti

o
n

 
b

e
g
in

s
 

w
it

h
in

 
a

 
re

a
s
o
n

a
b

le
 

p
e
r
io

d
 

o
f 

ti
m

e
.

(e
) 

E
a

c
h

 
s
y
s
te

m
 m

u
s
t 

b
e
 
d

e
s
ig

n
e
d

 s
o
 

th
a

t 
a

 
s
in

g
le

 
m

a
lf

u
n

c
ti

o
n

 
w

il
l 

n
o

t 
p

r
o


d

u
c
e
 a

 h
a

rd
o

v
e
r 

s
ig

n
a

l 
in

 m
o

re
 t

h
a

n
 o

n
e
 

c
o

n
tr

o
l 

a
x
is

. 
I
f 

th
e
 a

u
to

m
a

ti
c
 p

il
o

t 
in


te

g
ra

te
s
 

s
ig

n
a

ls
 
fr

o
m

 
a

u
x

il
ia

ry
 
c
o

n
tr

o
ls

 
o

r
 

fu
rn

is
h

e
s
 

s
ig

n
a

ls
 

fo
r
 

o
p

e
ra

ti
o

n
 

o
f 

o
th

e
r 

e
q

u
ip

m
e
n

t,
 p

o
s
it

iv
e
 i

n
te

rl
o

c
k

s
 
a

n
d

 
s
e
q

u
e
n

c
in

g
 

o
f 

e
n

g
a

g
e
m

e
n

t 
to

 
p

r
e
v
e
n

t 
im

p
ro

p
e
r 

o
p

e
ra

ti
o

n
 
a

re
 r

e
q

u
ir

e
d

.
(f

) 
T

h
e

r
e

 m
u

s
t 

b
e
 
p

ro
te

c
ti

o
n

 
a

g
a

in
s
t 

a
d

v
e
rs

e
 

in
te

ra
c
ti

o
n

 
o

f 
in

te
g

ra
te

d
 

c
o

m


p
o

n
e
n

ts
, 

re
s
u

lt
in

g
 

fr
o

m
 

a
 

m
a

lf
u

n
c
ti

o
n

.

§
 2

3
.1

3
3

1
 

In
s
tr

u
m

e
n

ts
 

u
s
in

g
 

a
 

p
o

w
e

r 
s
u

p
p

ly
.

(a
) 

F
o

r
 e

a
c
h

 a
ir

p
la

n
e
—

(1
) 

E
a

c
h

 g
y
ro

s
c
o

p
ic

 
in

s
tr

u
m

e
n

t 
m

u
s
t 

d
e
ri

v
e
 

it
s
 

e
n

e
rg

y
 

fr
o

m
 

p
o

w
e
r 

s
o
u

rc
e
s
 

a
d

e
q

u
a

te
 

to
 

m
a

in
ta

in
 

it
s
 

re
q

u
ir

e
d

 
a

c


c
u

ra
c
y
 a

t 
a

n
y
 s

p
e
e
d

 a
b

o
v
e
 t

h
e
 b

e
s
t 

ra
te

- 
o

f-
c

li
m

b
 s

p
e

e
d

;

(2
) 

E
a

c
h

 
g
y
ro

s
c
o

p
ic

 
in

s
tr

u
m

e
n

t 
m

u
s
t 

b
e
 

in
s
ta

ll
e
d

 
s
o
 

a
s
 

to
 

p
re

v
e
n

t 
m

a
lf

u
n

c


ti
o

n
 

d
u

e
 

to
 

ra
in

, 
o

il
, 

a
n

d
 

o
th

e
r 

d
e

tr
i

m
e
n

ta
l 

e
le

m
e
n

ts
; 

a
n

d
(3

) 
T

h
e

r
e

 m
u

s
t 

b
e
 a

 m
e
a

n
s
 t

o
 i

n
d

ic
a

te
 

th
e

 
a

d
e
q

u
a

c
y
 

o
f 

th
e
 

p
o

w
e
r 

b
e
in

g
 

s
u

p


p
li

e
d

 
to

 
th

e
 
in

s
tr

u
m

e
n

ts
.

(b
) 

F
o

r
 

e
a

c
h

 
m

u
lt

ie
n

g
in

e
 

a
ir

p
la

n
e
—

(1
) 

T
h

e
r
e

 
m

u
s
t 

b
e
 
a

t 
le

a
s
t 

tw
o

 
in

d
e


p
e
n

d
e
n

t 
s
o
u

rc
e
s
 o

f 
p

o
w

e
r 

(n
o

t 
d

ri
v

e
n

 b
y
 

th
e
 s

a
m

e
 
e

n
g

in
e

),
 a

 m
a

n
u

a
l 

o
r 

a
n

 a
u

to
-

m
a

t
lc

 m
e

a
n

s
 t

o
 s

e
le

c
t 

e
a

c
h

 p
o

w
e

t
 s

o
u

rc
e

, 
a

n
d

 
a

 
m

e
a

n
s

 
to

 
in

d
ic

a
t
e

 
t
h

e
 

a
d

e
q

u
a

c
y

 
o

f 
t
h

e
 

p
o

w
e

r
 

b
e

in
g

 
s

u
p

p
li

e
d

 
b

y
 

e
a

c
h

 

s
o

u
r
c

e
; 

a
n

d
(2

) 
T

h
e

 i
n

s
ta

ll
a

ti
o

n
 a

n
d

 p
o

w
e
r 

s
u

p
p

ly
 

s
y
s
te

m
s
 m

u
s
t 

b
e
 
d

e
s
ig

n
e
d

 s
o
 t

h
a

t—
(i

) 
T

h
e

 f
a

il
u

re
 o

f 
o

n
e
 i

n
s
tr

u
m

e
n

t 
w

il
l 

n
o

t 
in

te
rf

e
r
e

 
w

it
h

 
th

e
 
p

r
o

p
e
r 

s
u

p
p

ly
 
o

f 
e
n

e
rg

y
 

to
 

th
e
 

re
m

a
in

in
g

 
in

s
tr

u
m

e
n

ts
; 

a
n

d (i
i)

 
T

h
e

 
fa

il
u

re
 
o

f 
th

e
 
e
n

e
rg

y
 
s
u

p
p

ly
 

fr
o

m
 

o
n

e
 
s
o

u
rc

e
 
w

il
l 

n
o

t 
in

te
rf

e
r
e

 
w

it
h

 
th

e
 

p
ro

p
e
r 

s
u

p
p

ly
 

o
f 

e
n

e
rg

y
 

fr
o

m
 

a
n

y
 

o
th

e
r 

s
o
u

rc
e
.

§
 2

3
.1

3
3

5
 

F
li

g
h

t 
d

ir
e

c
to

r 
in

s
tr

u
m

e
n

t.

(a
) 

T
h

e
 
fl

ig
h

t 
d

ir
e
c
to

r 
in

s
tr

u
m

e
n

t,
 
if

 
in

s
ta

ll
e
d

, 
m

a
y

 n
o

t 
a

ff
e

c
t 

th
e
 p

e
rf

o
rm

a
n

c
e
 

a
n

d
 a

c
c
u

ra
c
y
 

o
f 

th
e
 

re
q

u
ir

e
d

 
in

s
tr

u


m
e
n

ts
.

(b
) 

T
h

e
r
e

 m
u

s
t 

b
e
 a

 m
e
a

n
s
 t

o
 d

is
c
o

n


n
e
c
t 

th
e
 f

li
g

h
t 

d
ir

e
c
to

r 
in

s
tr

u
m

e
n

t 
fr

o
m

 
th

e
 r

e
q

u
ir

e
d

 i
n

s
tr

u
m

e
n

ts
 o

r 
th

e
ir

 i
n

s
ta

l
la

ti
o

n
s
.

§
 2

3
.1

3
3

7
 

P
o

w
e

rp
la

n
t 

in
s
tr

u
m

e
n

ts
.

(a
) 
In
s
tr
u
m

e
n

t 
li

n
e
s
. 

E
a

c
h

 
p

o
w

e
r-

 
p

la
n

t 
in

s
tr

u
m

e
n

t 
li

n
e
 m

u
s
t 

m
e
e
t 

th
e
 r

e


q
u

ir
e
m

e
n

ts
 o

f 
§ 

2
3
.9

9
3
. 

E
a

c
h

 l
in

e
 c

a
rr

y


in
g

 
in

fl
a

m
m

a
b

le
 

fl
u

id
s
 

o
r 

g
a

s
e
s
 

u
n

d
e
r 

p
re

s
s
u

re
 m

u
s
t 

h
a

v
e
 r

e
s
tr

ic
ti

n
g

 o
ri

fi
c
e
s
 o

r 
o

th
e
r 

s
a

fe
ty

 
d

e
v
ic

e
s
 

a
t 

th
e
 

s
o

u
rc

e
 

o
f 

p
re

s
s
u

re
 

to
 

p
re

v
e
n

t 
e
s
c
a

p
e
 

o
f 

e
x

c
e
s
s
iv

e
 

fl
u

id
 o

r 
g
a

s
 i

f 
th

e
 l

in
e
 f

a
il

s
.

(b
) 

F
u

e
l 

q
u

a
n

ti
ty

 
in

d
ic

a
to

r
. 

T
h

e
re

 
m

u
s
t 

b
e
 a

 m
e
a

n
s
 t

o
 i

n
d

ic
a

te
 t

o
 t

h
e
 f

li
g

h
t 

c
re

w
m

e
m

b
e
rs

 
th

e
 

q
u

a
n

ti
ty

 
o

f 
fu

e
l 

in
 

e
a

c
h

 
ta

n
k

 
d

u
ri

n
g
 

fl
ig

h
t.

 
A

n
 
in

d
ic

a
to

r,
 

c
a

li
b

ra
te

d
 

in
 

e
it

h
e
r 

g
a

ll
o

n
s
 

o
r 

p
o
u

n
d

s
, 

a
n

d
 

c
le

a
rl

y
 

m
a

rk
e
d

 
to

 
in

d
ic

a
te

 
w

h
ic

h
 

s
c
a

le
 i

s
 b

e
in

g
 u

s
e
d

, 
m

a
y

 b
e
 u

s
e
d

. 
In

 a
d


d

it
io

n
—

(1
) 

E
a

c
h

 f
u

e
l 

q
u

a
n

ti
ty

 i
n

d
ic

a
to

r 
m

u
s
t 

b
e
 c

a
li

b
ra

te
d

 t
o

 r
e
a

d
 “

z
e
ro

”
 d

u
ri

n
g
 l

e
v
e
l 

fl
ig

h
t 

w
h

e
n

 t
h

e
 q

u
a

n
ti

ty
 o

f 
fu

e
l 

re
m

a
in


in

g
 i

n
 t

h
e
 t

a
n

k
 
is

 e
q

u
a

l'
 t

o
 
th

e
 u

n
u

s
a

b
le

 
fu

e
l 

s
u

p
p

ly
 

d
e
te

rm
in

e
d

 
u

n
d

e
r 

§ 
2
3
.9

5
9
 ;

(2
) 

E
a

c
h

 e
x

p
o
s
e
d

 s
ig

h
t 

g
a

u
g
e
 u

s
e
d

 a
s
 

a
 

fu
e
l 

q
u

a
n

ti
ty

 
in

d
ic

a
to

r 
m

u
s
t 

b
e
 

p
ro


te

c
te

d
 a

g
a

in
s
t 

d
a

m
a

g
e
 ;

(3
) 

E
a

c
h

 
s
ig

h
t 

g
a

u
g
e
 

th
a

t 
fo

rm
s
 

a
 

tr
a

p
 

in
 

w
h

ic
h

 
w

a
te

r 
c
a

n
 

c
o

ll
e
c
t 

a
n

d
 

fr
e
e
z
e
 m

u
s
t 

h
a

v
e
 m

e
a

n
s
 
to

 a
ll

o
w

 d
ra

in


a
g

e
 o

n
 t

h
e
 g

ro
u

n
d

 ;
(4

) 
T

a
n

k
s
 

w
it

h
 

in
te

rc
o

n
n

e
c
te

d
 

o
u

t
le

ts
 
a

n
d

 
a

ir
s
p

a
c
e
s
 m

a
y

 b
e
 c

o
n

s
id

e
re

d
 
a
s
 

o
n

e
 

ta
n

k
 

a
n

d
 

n
e
e
d

 
n

o
t 

h
a

v
e
 

s
e
p

a
ra

te
 

in
d

ic
a

to
rs

; 
a

n
d

(5
) 

N
o

 
fu

e
l 

q
u

a
n

ti
ty

 
in

d
ic

a
to

r 
is

 
r
e


q

u
ir

e
d

 f
o

r
 a

 s
m

a
ll

 a
u

x
il

ia
ry

 t
a

n
k

 t
h

a
t 

is
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u
s
e
d

 o
n

ly
 t

o
 t

ra
n

s
fe

r 
fu

e
l 

to
 o

th
e
r 

ta
n

k
s
 

if
 t

h
e
 r

e
la

ti
v

e
 s

iz
e
 o

f 
th

e
 t

a
n

k
, 

th
e
 r

a
te

 o
f 

fu
e

l 
tr

a
n

s
fe

r,
 a

n
d

 o
p

e
ra

ti
n

g
 i

n
s
tr

u
c
ti

o
n

s
 

a
re

 a
d

e
q

u
a

te
 t

o


il
) 

G
u

a
rd

 a
g
a

in
s
t 

o
v

e
r
fl

o
w

; 
a

n
d

(i
i)

 
G

iv
e

 
th

e
 

fl
ig

h
t 

c
re

w
m

e
m

b
e
rs

 
p

ro
m

p
t 

w
a

rn
in

g
 
if

 
tr

a
n

s
fe

r 
is

 
n

o
t 

p
r
o


c
e
e
d

in
g
 a

s
 p

la
n

n
e
d

.
(c

) 
F
u

e
l 

fl
o

w
m

e
te

r
 
s
y

s
te

m
. 

I
f 

a
 
fu

e
l 

fl
o

w
m

e
te

r 
s
y
s
te

m
 

is
 

in
s
ta

ll
e
d

, 
e
a

c
h

 
m

e
te

ri
n

g
 c

o
m

p
o

n
e
n

t 
m

u
s
t 

h
a

v
e
 a

 m
e
a

n
s
 

to
 

b
y
-p

a
s
s
 

th
e
 

fu
e
l 

s
u

p
p

ly
 

if
 

m
a

lf
u

n
c


ti
o

n
in

g
 

o
f 

th
a

t 
c
o

m
p

o
n

e
n

t 
s
e
v
e
re

ly
 

r
e


s
tr

ic
ts

 f
u

e
l 

fl
o

w
.

(d
) 

O
il

 
q

u
a

n
ti

ty
 

in
d

ic
a

to
r
. 

T
h

e
re

 
m

u
s
t 

b
e
 a

 m
e
a

n
s
 t

o
 i

n
d

ic
a

te
 t

h
e
 q

u
a

n
ti

ty
 

o
f 

o
il

 i
n

 e
a

c
h

 t
a

n
k

—
(1

) 
O

n
 t

h
e
 g

ro
u

n
d

 
(s

u
c
h

 a
s
 b

y
 a

 s
ti

c
k

 
g

a
u

g
e

);
 a

n
d

(2
) 

In
 f

li
g

h
t,

 t
o

 t
h

e
 f

li
g

h
t 

c
re

w
 m

e
m


b

e
rs

, 
if

 t
h

e
re

 i
s
 a

n
 o

il
 t

ra
n

s
fe

r 
s
y
s
te

m
 o

r 
a

 r
e
s
e
rv

e
 o

il
 s

u
p

p
ly

 s
y
s
te

m
.

(e
) 

C
y

li
n

d
e

r
 

h
e
a

d
 

te
m

p
e

r
a

tu
r
e

 
in

d
i

c
a

to
r
. 

T
h

e
r
e

 
m

u
s
t 

b
e
 

a
 

c
y

li
n

d
e

r 
h

e
a

d
 

te
m

p
e
ra

tu
re

 i
n

d
ic

a
to

r 
fo

r
—

(1
) 

E
a

c
h

 a
ir

 c
o

o
le

d
 
e
n

g
in

e
 
w

it
h

 
c
o

w
l 

fl
a

p
s
; 

a
n

d
■ 
(2

) 
E

a
c
h

 
a

ir
p

la
n

e
 
fo

r
 
w

h
ic

h
 
c
o

m
p

li


a
n

c
e
 w

it
h

 
§ 

2
3
.1

0
4
1
 
is

 s
h

o
w

n
 a

t 
a

 s
p

e
e
d

 
h

ig
h

e
r 

th
a

n
 V

7
.

E
l

e
c

t
r

i
c

a
l

 
S

y
s

t
e

m
s

 
a
n
d
 

E
q

u
i

p
m

e
n
t

 

§
 2

3
.1

3
5
1
 

G
e

n
e

ra
l.

(a
) 

E
le

c
tr

ic
a

l 
s
y

s
te

m
 
c
a

p
a

c
it

y
. 

E
a

c
h

 
e

le
c

tr
ic

a
l 

s
y
s
te

m
 
m

u
s
t 

b
e
 

a
d

e
q

u
a

te
 

fo
r
 

th
e

 
in

te
n

d
e

d
 
u

s
e
. 

In
 
a

d
d

it
io

n
—

(1
) 

E
le

c
tr

ic
 

p
o

w
e
r 

s
o
u

rc
e
s
, 

th
e

ir
 

tr
a

n
s
m

is
s
io

n
 c

a
b

le
s
, 

a
n

d
 t

h
e

ir
 a

s
s
o

c
ia

te
d

 
c
o

n
tr

o
l 

a
n

d
 
p

r
o

te
c
ti

v
e
 

d
e
v
ic

e
s
, 

m
u

s
t 

b
e
 

a
b

le
 t

o
 f

u
rn

is
h

 t
h

e
 r

e
q

u
ir

e
d

 p
o

w
e
r 

a
t 

th
e
 

p
ro

p
e
r 

v
o

lt
a

g
e
 

to
 

e
a

c
h

 
lo

a
d

 
c
ir

c
u

it
 

e
s


s
e
n

ti
a

l 
fo

r
 s

a
fe

 o
p

e
r
a

ti
o

n
; 
a

n
d

(2
) 

C
o

m
p

li
a

n
c
e
 

w
it

h
 

s
u

b
p

a
ra

g
ra

p
h

 
(

1
) 

o
f 

th
is

 p
a

ra
g

ra
p

h
 m

u
s
t 

b
e
 s

h
o
w

n
 b

y
 

a
n

 
e
le

c
tr

ic
a

l 
lo

a
d

 
a

n
a

ly
s
is

, 
o

r 
b

y
 

e
le

c


tr
ic

a
l 

m
e
a

s
u

re
m

e
n

ts
, 

th
a

t 
a

c
c
o

u
n

t 
fo

r
 

th
e

 
e
le

c
tr

ic
a

l 
lo

a
d

s
 

a
p

p
li

e
d

 
to

 
th

e
 
e
le

c


tr
ic

a
l 

s
y
s
te

m
 

in
 

p
r
o

b
a

b
le

 
c
o

m
b

in
a

ti
o

n
s
 

a
n

d
 f

o
r
 p

ro
b

a
b

le
 d

u
ra

ti
o
n

s
.

(b
) 

F
u

n
c
ti

o
n

. 
F

o
r
 

e
a

c
h

 
e
le

c
tr

ic
a

l 
s
y
s
te

m
, 

th
e
 f

o
ll

o
w

in
g

 a
p

p
ly

:
(1

) 
E

a
c
h

 s
y
s
te

m
, 

w
h

e
n

 i
n

s
ta

ll
e
d

, 
m

u
s
t 

b
e
— (i

) 
F

r
e

e
 f

r
o

m
 h

a
z
a

rd
s
 i

n
 i

ts
e
lf

, 
in

 i
ts

 
m

e
th

o
d

 
o

f 
o

p
e
ra

ti
o

n
, 

a
n

d
 
in

 
it

s
 

e
ff

e
c
ts

 
o

n
 
o

th
e
r 

p
a

rt
s
 
o

f 
th

e
 

a
ir

p
la

n
e
; 

a
n

d
(i

i)
 

P
r
o

t
e

c
t
e

d
 

fr
o

m
 

fu
e

l,
 

o
il

, 
w

a
t
e

r
, 

o
t
h

e
r
 

d
e

t
r
im

e
n

t
a

l 
s
u

b
s

t
a

n
c

e
s

, 
a

n
d

 
m

e


c
h

a
n

ic
a

l 
d

a
m

a
g

e
.

(2
) 

E
le

c
tr

ic
 p

o
w

e
r 

s
o
u

rc
e
s
 m

u
s
t 

fu
n

c


ti
o

n
 p

ro
p

e
rl

y
 w

h
e
n

 c
o

n
n

e
c
te

d
 i

n
 c

o
m

b
i

n
a

ti
o

n
 o

r 
in

d
e
p

e
n

d
e
n

tl
y
.

(3
) 

N
o

 
fa

il
u

re
 
o

r 
m

a
lf

u
n

c
ti

o
n

 
o

f 
a

n
y
 

e
le

c
tr

ic
 

p
o

w
e
r 

s
o

u
rc

e
 

m
a

y
 

im
p

a
ir

 
th

e
 

a
b

il
it

y
 o

f 
a

n
y
 r

e
m

a
in

in
g

 s
o

u
rc

e
 t

o
 s

u
p

p
ly

 
lo

a
d

 c
ir

c
u

it
s
 e

s
s
e
n

ti
a

l 
fo

r
 s

a
fe

 o
p

e
ra

ti
o

n
.

(4
) 

E
a

c
h

 
e
le

c
tr

ic
 

p
o

w
e
r 

s
o
u

rc
e
 

c
o

n


tr
o

l 
m

u
s
t 

a
ll

o
w

 
th

e
 
in

d
e
p

e
n

d
e
n

t 
o

p
e
ra


ti

o
n

 o
f 

e
a

c
h

 s
o
u

rc
e
.

(c
) 

G
e

n
e

r
a

ti
n

g
 

s
y

s
te

m
. 

T
h

e
r
e

 
m

u
s
t 

b
e
 a

t 
le

a
s
t 

o
n

e
 g

e
n

e
ra

to
r 

if
 t

h
e
 e

le
c
tr

ic
a

l 
s
y
s
te

m
 

s
u

p
p

li
e
s
 

p
o

w
e
r 

to
 

lo
a

d
 

c
ir

c
u

it
s
 

e
s
s
e
n

ti
a

l 
fo

r
 

s
a

fe
 

o
p

e
ra

ti
o

n
. 

In
 

a
d

d
i

ti
o

n
—

(1
) 

E
a

c
h

 
g

e
n

e
ra

to
r 

m
u

s
t 

b
e
 

a
b

le
 

to
 

d
e
li

v
e
r 

it
s
 c

o
n

ti
n

u
o
u

s
 r

a
te

d
 p

o
w

e
r;

(2
) 

G
e

n
e

ra
to

r 
v

o
lt

a
g

e
 

c
o

n
tr

o
l 

e
q

u
ip


m

e
n

t 
m

u
s
t 

b
e
 
a

b
le

 t
o

 
d

e
p

e
n

d
a

b
ly

 
re

g
u


la

te
 

th
e

 
g

e
n

e
ra

to
r 

o
u

tp
u

t 
W

it
h

in
 
ra

te
d

 
li

m
it

s
; 

a
n

d
(3

) 
E

a
c
h

 
g

e
n

e
ra

to
r 

m
u

s
t 

h
a

v
e
 

a
 

r
e


v
e
rs

e
 c

u
rr

e
n

t 
c
u

to
u

t 
d

e
s
ig

n
e
d

 t
o

 d
is

c
o

n


n
e
c
t 

th
e
 g

e
n

e
ra

to
r 

fr
o

m
 t

h
e
 b

a
tt

e
ry

 a
n

d
 

fr
o

m
 t

h
e
 
o

th
e
r 

g
e
n

e
ra

to
rs

 w
h

e
n

 e
n

o
u

g
h

 
re

v
e
rs

e
 

c
u

rr
e
n

t 
e
x

is
ts

 
to

 
d

a
m

a
g

e
 

th
a

t 
g
e
n

e
ra

to
r.

(d
) 

In
s

tr
u

m
e

n
ts

. 
T

h
e

r
e

 
m

u
s
t 

b
e
 

a
 

m
e
a

n
s
 
to

 
in

d
ic

a
te

 
to

 
a

p
p

ro
p

ri
a

te
 

fl
ig

h
t 

c
re

w
m

e
m

b
e
rs

 
th

e
 

e
le

c
tr

ic
 
p

o
w

e
r 

s
y
s
te

m
 

q
u

a
n

ti
ti

e
s
 

e
s
s
e
n

ti
a

l 
fo

r
 

s
a

fe
 

o
p

e
ra

ti
o

n
. 

F
o

r
 d

ir
e
c
t 

c
u

rr
e
n

t 
s
y
s
te

m
s
, 

a
n

 
a

m
m

e
te

r 
th

a
t 

c
a

n
 b

e
 s

w
it

c
h

e
d

 i
n

to
 e

a
c
h

 g
e
n

e
ra

to
r 

fe
e

d
e

r
 m

a
y

 b
e
 u

s
e
d

 
a

n
d

 
if

 t
h

e
re

 i
s
 o

n
ly

 
o

n
e
 

g
e
n

e
ra

to
r,

 
th

e
 
a

m
m

e
te

r 
m

a
y

 
b

e
 

in
 

th
e

 
b

a
tt

e
ry

 
fe

e
d

e
r.

§
 2

3
.1

3
5

3
 

S
to

ra
g

e
 b

a
tt

e
ry

 d
e

s
ig

n
 a

n
d

 i
n


s
ta

ll
a
ti

o
n

.

(a
) 

E
a

c
h

 s
to

ra
g
e
 b

a
tt

e
ry

 m
u

s
t 

b
e
 d

e


s
ig

n
e
d

 a
n

d
 i

n
s
ta

ll
e
d

 a
s
 p

re
s
c
ri

b
e
d

 i
n

 t
h

is
 

s
e
c
ti

o
n

.
(b

) 
S

a
fe

 
c
e
ll

 
te

m
p

e
ra

tu
re

s
 
a

n
d

 
p

re
s


s
u

re
s
 

m
u

s
t 

b
e
 

m
a

in
ta

in
e
d

 
d

u
ri

n
g
 

a
n

y
 

p
ro

b
a

b
le

 c
h

a
rg

in
g

 a
n

d
 
d

is
c
h

a
rg

in
g
 c

o
n


d

it
io

n
. 

N
o

 u
n

c
o

n
tr

o
ll

e
d

 i
n

c
re

a
s
e
 i

n
 c

e
ll

 
te

m
p

e
ra

tu
re

 m
a

y
 r

e
s
u

lt
 w

h
e
n

 t
h

e
 b

a
tt

e
ry

 
is

 
re

c
h

a
rg

e
d

 
(a

ft
e

r
 

p
re

v
io

u
s
 

c
o

m
p

le
te

 
d

is
c

h
a

rg
e

)—
_

(1
) 

A
t 

m
a

x
im

u
m

 r
e
g
u

la
te

d
 v

o
lt

a
g

e
 ;

(2
) 

D
u

ri
n

g
 a

 f
li

g
h

t 
o

f 
m

a
x

im
u

m
 d

u
ra


ti

o
n

; 
a

n
d

 
^

(3
) 

U
n

d
e
r 

th
e
 

m
o

s
t 

a
d

v
e
rs

e
 

c
o

o
li

n
g

 
c
o

n
d

it
io

n
 l
ik

e
ly

 t
o

 o
c
c
u

r 
in

 s
e
rv

ic
e
.

(c
) 

C
o

m
p

li
a

n
c
e
 

w
it

h
 

p
a

ra
g

ra
p

h
 

(b
) 

o
f 

th
is

 
s
e
c
ti

o
n

 
m

u
s
t 

b
e
 

s
h

o
w

n
 
b

y
 

te
s
ts

 
u

n
le

s
s
 
e
x

p
e
ri

e
n

c
e
 
w

it
h

 
s
im

il
a

r 
b

a
tt

e
ri

e
s
 

a
n

d
 i

n
s

t
a

ll
a

t
io

n
s

 
h

a
s

 
s

h
o

w
n

 
t
h

a
t
 m

a
in


t
a

in
in

g
 
s

a
fe

 
c

e
ll

 t
e

m
p

e
r
a

t
u

r
e

s
 a

n
d

 p
r
e

s


s
u

r
e

s
 p

r
e

s
e

n
t
s

 n
o

 p
r
o

b
le

m
.

(d
) 

N
o

 
e
x

p
lo

s
iv

e
 

o
r 

to
x

ic
 

g
a

s
e
s
 

e
m

it
te

d
 

b
y

 
a

n
y
 

b
a

tt
e
ry

 
in

 
n

o
rm

a
l 

o
p


e
ra

ti
o

n
, 

o
r 

a
s
 t

h
e
 r

e
s
u

lt
 o

f 
a

n
y

 p
ro

b
a

b
le

 
m

a
lf

u
n

c
ti

o
n

 
in

 
th

e
 

c
h

a
rg

in
g

 
s
y
s
te

m
 

o
r 

b
a

tt
e

ry
 
in

s
ta

ll
a

ti
o

n
, 

m
a

y
 
a

c
c
u

m
u

la
te

 
in

 
h

a
z
a

rd
o
u

s
 q

u
a

n
ti

ti
e
s
 w

it
h

in
 t

h
e
 a

ir
p

la
n

e
.

(e
) 

N
o

 
c
o

rr
o

s
iv

e
 

fl
u

id
s
 

o
r 

g
a

s
e
s
 

th
a

t 
m

a
y

 e
s
c
a

p
e
 f

r
o

m
 t

h
e
 b

a
tt

e
ry

 m
a

y
 d

a
m

a
g
e
 

s
u

rr
o
u

n
d

in
g
 

s
tr

u
c
tu

re
s
 

o
r 

a
d

ja
c
e
n

t 
e
s


s
e
n

ti
a

l 
e
q

u
ip

m
e
n

t.

§
 2

3
.1

3
5

7
 

C
ir

c
u

it
 p

ro
te

c
ti

v
e
 d

e
v

ic
e
s.

(a
) 

P
r
o

te
c

ti
v

e
 d

e
v
ic

e
s
, 

s
u

c
h

 a
s
 f

u
s
e
s
 o

r 
c
ir

c
u

it
 b

re
a

k
e
rs

, 
m

u
s
t 

b
e
 i

n
s
ta

ll
e

d
 i

n
 a

ll
 

e
le

c
tr

ic
a

l 
c
ir

c
u

it
s
 o

th
e
r 

th
a

n
—

(1
) 

T
h

e
 

m
a

in
 

c
ir

c
u

it
s
 

o
f 

s
ta

rt
e
r 

m
o

to
rs

; 
a

n
d

(2
) 

C
ir

c
u

it
s
 i

n
 w

h
ic

h
 n

o
 h

a
z
a

rd
 i

s
 p

r
e


s
e
n

te
d

 b
y
 t

h
e

ir
 o

m
is

s
io

n
.

(b
) 

N
o

 
p

ro
te

c
ti

v
e
 
d

e
v
ic

e
 
m

a
y

 
p

ro
te

c
t 

m
o

re
 t

h
a

n
 o

n
e
 c

ir
c
u

it
 e

s
s
e
n

ti
a

l 
to

 f
li

g
h

t 
s
a

fe
ty

.
(c

) 
E

a
c
h

 
re

s
e
tt

a
b

le
 

c
ir

c
u

it
 
p

ro
te

c
ti

v
e
 

d
e
v
ic

e
 

(“
tr

ip
 
fr

e
e

”
 

d
e
v
ic

e
 
in

 
w

h
ic

h
 
th

e
 

tr
ip

p
in

g
 
m

e
c
h

a
n

is
m

 
c
a

n
n

o
t 

b
e
 
o

v
e

rr
id


d

e
n

 
b

y
 
th

e
 

o
p

e
ra

ti
n

g
 
c
o

n
tr

o
l)

 
m

u
s
t 

b
e
 

d
e
s
ig

n
e
d

 s
o
 t

h
a

t—
(1

) 
A

 m
a

n
u

a
l 

o
p

e
ra

ti
o

n
 i

s
 r

e
q

u
ir

e
d

 t
o

 
re

s
to

re
 s

e
rv

ic
e
 a

ft
e

r
 t

ri
p

p
in

g
; 

a
n

d
(2

) 
I
f 

a
n

 
o

v
e
rl

o
a

d
 

o
r 

c
ir

c
u

it
 

fa
u

lt
 

e
x
is

ts
, 

th
e
 

d
e
v
ic

e
 

w
il

l 
o

p
e
n

 
th

e
 

c
ir

c
u

it
 

re
g
a

rd
le

s
s
 

o
f 

th
e
 

p
o

s
it

io
n

 
o

f 
th

e
 

o
p

e
r

a
ti

n
g

 c
o

n
tr

o
l.

(d
) 

I
f 

th
e
 

a
b

il
it

y
 

to
 

re
s
e
t 

a
 

c
ir

c
u

it
 

b
r
e
a

k
e
r 

o
r 

re
p

la
c
e
 
a

 
fu

s
e
 i

s
 
e
s
s
e
n

ti
a

l 
to

 
s

a
fe

ty
 
in

 
fl

ig
h

t,
 

th
a

t 
c
ir

c
u

it
 
b

re
a

k
e
r 

o
r 

fu
s
e
 

m
u

s
t 

b
e
 

s
o
 

lo
c
a

te
d

 
a

n
d

 
id

e
n

ti
fi

e
d

 
th

a
t 

it
 c

a
n

 b
e
 r

e
a

d
il

y
 r

e
s
e
t 

o
r 

re
p

la
c
e
d

 i
n

 
fl

ig
h

t.
(e

) 
I
f 

fu
s
e
s
 a

re
 u

s
e
d

, 
th

e
re

 m
u

s
t 

b
e
 o

n
e
 

s
p

a
re

 o
f 

e
a

c
h

 r
a

ti
n

g
, 

o
r
 5

0
 p

e
rc

e
n

t 
s
p

a
re

 
fu

s
e
s
 o

f 
e
a

c
h

 r
a

ti
n

g
, 

w
h

ic
h

e
v
e
r 

is
 g

re
a

te
r.

§
 2

3
.1

3
6

1
 

M
a

s
te

r 
s
w

it
c
h

 a
rr

a
n

g
e

m
e

n
t.

(a
) 

T
h

e
r
e

 
m

u
s
t 

b
e
 

a
 

m
a

s
te

r 
s
w

it
c
h

 
a

rr
a

n
g

e
m

e
n

t 
to

 
a

ll
o

w
 
re

a
d

y
 

d
is

c
o

n
n

e
c


ti
o

n
 
o

f 
e

le
c

tr
ic

 
p

o
w

e
r 

s
o
u

rc
e
s
 

fr
o

m
 
th

e
 

m
a

in
 

b
u

s
. 

T
h

e
 

p
o

in
t 

o
f 

d
is

c
o

n
n

e
c
ti

o
n

 
m

u
s
t 

b
e
 

a
d

ja
c
e
n

t 
to

 
th

e
 

s
o
u

rc
e
s
 

c
o

n


tr
o

ll
e

d
 b

y
 t

h
e
 s

w
it

c
h

.
(b

) 
L

o
a

d
 c

ir
c
u

it
s
 m

a
y

 b
e
 c

o
n

n
e
c
te

d
 s

o
 

th
a

t 
th

e
y

 
re

m
a

in
 

e
n

e
rg

iz
e
d

 
a

ft
e

r
 

th
e
 

s
w

it
c
h

 i
s
 o

p
e
n

e
d

, 
if

 t
h

e
y

 a
re

 p
ro

te
c
te

d
 b

y
 

c
ir

c
u

it
 

p
r
o

te
c
ti

v
e
 

d
e
v
ic

e
s
, 

ra
te

d
 

a
t 

fi
v

e
 

a
m

p
e
re

s
 o

r 
le

s
s
, 

a
d

ja
c

e
n

t 
to

 t
h

e
 e

le
c
tr

ic
 

p
o

w
e
r 

s
o
u

rc
e
.

(c
) 

T
h

e
 
m

a
s

t
e

r
 
s

w
it

c
h

 
o

r
 
it

s
 
c

o
n

t
r
o

ls
 

m
u

s
t
 

b
e

 
s
o

 
in

s
t
a

ll
e

d
 

t
h

a
t
 

t
h

e
 

s
w

it
c

h
 

is
 

e
a

s
il

y
 

d
is

c
e

r
n

ib
le

 
a

n
d

 
a

c
c

e
s
s

ib
le

 
t
o

 
a

 
c

r
e

w
m

e
m

b
e

r
 i

n
 f

li
g

h
t
.

§
2

3
.1

3
6

5
 

E
le

c
tr

ic
 c

a
b

le
s
.

(a
) 

E
a

c
h

 
e
le

c
tr

ic
 

c
o

n
n

e
c
ti

n
g
 

c
a

b
le

 
m

u
s
t 

b
e
 
o

f 
a

d
e
q

u
a

te
 
c
a

p
a

c
it

y
.

(b
) 

E
a

c
h

 c
a

b
le

 t
h

a
t 

w
o
u

ld
 o

v
e
rh

e
a

t 
in

 
th

e
 

e
v

e
n

t 
o

f 
c
ir

c
u

it
 

o
v
e
rl

o
a

d
 

o
r
 

fa
u

lt
 

m
u

s
t 

b
e
 a

t 
le

a
s
t 

fl
a

m
e
 r

e
s
is

ta
n

t 
a

n
d

 m
a

y
 

n
o

t 
e

m
it

 
d

a
n

g
e
ro

u
s
 

q
u

a
n

ti
ti

e
s
 

o
f 

to
x

ic
 

fu
m

e
s
.

§
 2

3
.1

3
6

7
 

S
w

it
c
h

e
s
.

E
a

c
h

 s
w

it
c
h

 m
u

s
t 

b
e
—

(a
) 

A
b

le
 

to
 

c
a

rr
y

 
it

s
 

ra
te

d
 

c
u

rr
e
n

t;
(b

) 
C

o
n

s
tr

u
c
te

d
 w

it
h

 e
n

o
u

g
h

 d
is

ta
n

c
e
 

o
r 

in
s
u

la
ti

n
g
 

m
a

te
ri

a
l 

b
e
tw

e
e
n

 
c
u

rr
e
n

t 
c
a

rr
y

in
g

 
p

a
rt

s
 
a

n
d

 
th

e
 
h

o
u

s
in

g
 
s
o
 
th

a
t 

v
ib

ra
ti

o
n

 i
n

 f
li

g
h

t 
w

il
l 

n
o

t 
c
a

u
s
e
 s

h
o

rt
in

g
 ;

(c
) 

A
c
c
e
s
s
ib

le
 

to
 

a
p

p
ro

p
ri

a
te

 
fl

ig
h

t 
c
re

w
m

e
m

b
e
rs

 ; 
a

n
d

(d
) 

L
a

b
e
le

d
 

a
s
 

to
 

o
p

e
ra

ti
o

n
 

a
n

d
 

th
e
 

c
ir

c
u

it
 c

o
n

tr
o

ll
e
d

. L
IG

H
T

S

§
 2

3
.1

3
8

1
 

In
s
tr

u
m

e
n

t 
li

g
h

ts
.

T
h

e
 
in

s
tr

u
m

e
n

t 
li

g
h

ts
 
m

u
s
t—

(a
) 

M
a

k
e
 

e
a

c
h

 
in

s
tr

u
m

e
n

t 
a

n
d

 
c
o

n


tr
o

l 
e
a

s
il

y
 r

e
a

d
a

b
le

 a
n

d
 d

is
c
e
rn

ib
le

;
(b

) 
B

e
 

in
s
ta

ll
e
d

 
s
o
 

th
a

t 
th

e
ir

 
d

ir
e
c
t 

ra
y
s
, 

a
n

d
 r

a
y

s
 
re

fl
e
c
te

d
 f

r
o

m
 
th

e
 w

in
d


s
h

ie
ld

 o
r 

o
th

e
r 

s
u

rf
a

c
e
, 

a
re

 s
h

ie
ld

e
d

 f
r
o

m
 

th
e
 p

il
o

t’
s 

e
y
e
s
; 

a
n

d
(c

) 
H

a
v
e
 
e
n

o
u

g
h

 
d

is
ta

n
c
e
 
o

r 
in

s
u

la
t

in
g

 
m

a
te

ri
a

l 
b

e
tw

e
e
n

 
c
u

rr
e
n

t 
c
a

rr
y

in
g

 
p

a
rt

s
 
a

n
d

 
th

e
 h

o
u

s
in

g
 s

o
 t

h
a

t 
v
ib

ra
ti

o
n

 
in

 
fl

ig
h

t 
w

il
l 

n
o

t 
c
a

u
s
e
 s

h
o

rt
in

g
.

A
 c

a
b

in
 d

o
m

e
 l

ig
h

t 
is

 n
o

t 
a

n
 i

n
s
tr

u
m

e
n

t 
li

g
h

t.

§
 2

3
.1

3
8

3
 

L
a

n
d

in
g

 l
ig

h
ts

.

(a
) 

E
a

c
h

 i
n

s
ta

ll
e
d

 l
a

n
d

in
g

 l
ig

h
t 

m
u

s
t 

b
e
 a

c
c
e
p

ta
b

le
.

(b
) 

E
a

c
h

 
la

n
d

in
g

 
li

g
h

t 
m

u
s
t 

b
e
 

in


s
ta

ll
e
d

 
s
o
 
th

a
t—

( 1
 )
 

N
o

 d
a

n
g
e
ro

u
s
 g

la
re

 i
s
 v

is
ib

le
 t

o
 t

h
e
 

p
il

o
t;

(2
) 

T
h

e
 p

il
o

t 
is

 n
o

t 
s
e
ri

o
u

s
ly

 a
ff

e
c

te
d

 
b

y
 
h

a
la

ti
o

n
; 

a
n

d
(3

) 
It

 p
ro

v
id

e
s
 e

n
o

u
g
h

 l
ig

h
t 

fo
r
 n

ig
h

t 
la

n
d

in
g

.

§
 2

3
.1

3
8

5
 

P
o

s
it

io
n

 l
ig

h
t 

s
y

s
te

m
 i

n
s
ta

ll
a


ti

o
n

.

(a
) 

G
e

n
e

r
a

l.
 

E
a

c
h

 p
a

rt
 o

f 
e
a

c
h

 p
o

s
i

ti
o

n
 
li

g
h

t 
s
y
s
te

m
 

m
u

s
t 

m
e
e
t 

th
e
 

a
p

p
li


c
a

b
le

 
re

q
u

ir
e
m

e
n

ts
 

o
f 

th
is

 
s
e
c
ti

o
n

 
a

n
d

 
e
a

c
h

 
s
y
s
te

m
 
a

s
 
a

 
w

h
o

le
 

m
u

s
t 

m
e
e
t 

th
e
 

re
q

u
ir

e
m

e
n

ts
 

o
f 

§
§
 2

3
.1

3
8
7
 

th
ro

u
g

h
 

2
3
.1

3
9
7
.

(b
) 

F
o

r
w

a
r

d
 
p

o
s

i
t

i
o

n
 
l
i
g

h
t
s

. 
F

o
r
w

a
r
d

 
p

o
s

it
io

n
 l

ig
h

t
s

 m
u

s
t
 c

o
n

s
is

t
 o

f 
a

 r
e

d
 a

n
d

1 7 9 8 4  RU LES A N D  R EG U LA T I O N S



a
 g

r
e

e
n

 l
i
g

h
t
 s

p
a

c
e

d
 l

a
t
e

r
a

ll
y

 a
s

 f
a

r
 a

p
a

r
t

 
a

s
 

p
r
a

c
t
ic

a
b

le
 

a
n

d
 

in
s

t
a

ll
e

d
 

fo
r
w

a
r
d

 
o

n
 

t
h

e
 

a
ir

p
la

n
e

 
s
o

 
t
h

a
t
, 

w
it

h
 

t
h

e
 

a
ir

p
la

n
e

 

in
 

t
h

e
 

n
o

r
m

a
l 

fl
y

in
g

 
p

o
s
it

io
n

, 
t
h

e
 

r
e

d
 

li
g

h
t
 

is
 

o
n

 
t
h

e
 

le
ft

 
s
id

e
 

a
n

d
 

t
h

e
 

g
r
e

e
n

 

li
g

h
t
 

is
 

o
n

 
t
h

e
 

r
ig

h
t
 

s
id

e
. 

E
a

c
h

 
li

g
h

t
 

m
u

s
t
 
b

e
 a

p
p

r
o

v
e

d
.

(c
) 

.R
e
a

r 
p
o
s
it
io
n
 
li
g
h
t.

 
T

h
e

 
re

a
r 

p
o

s
it

io
n

 
li

g
h

t 
m

u
s
t 

b
e
 

a
 

w
h

it
e
 

li
g

h
t 

m
o

u
n

te
d

 
a

s
 
fa

r
 

a
ft

 
a

s
 
p

ra
c
ti

c
a

b
le

, 
a

n
d

 
m

u
s
t 

b
e
 a

p
p

ro
v
e
d

.
(d

) 
C
ir
c
u
it
. 

T
h

e
 

tw
o

 
fo

r
w

a
r
d

 
p

o
s
i

ti
o

n
 

li
g

h
ts

 
a

n
d

 
th

e
 

re
a

r 
p

o
s
it

io
n

 
li

g
h

t 
m

u
s
t 

m
a

k
e
 a

 s
in

g
le

 c
ir

c
u

it
.

(e
) 

L
ig

h
t 

c
o

v
e
r
s
 

a
n

d
 

c
o

lo
r
 

fi
lt

e
r
s

. 
E

a
c
h

 
li

g
h

t 
c
o

v
e
r 

o
r 

c
o

lo
r 

fi
lt

e
r
 
m

u
s
t 

b
e
 

a
t 

le
a

s
t 

fl
a

m
e
 

re
s
is

ta
n

t 
a

n
d

 
m

a
y

 
n

o
t 

c
h

a
n

g
e
 c

o
lo

r 
o

r
 s

h
a

p
e
 o

r 
lo

s
e
 a

n
y

 a
p

p
re


c
ia

b
le

 l
ig

h
t 

tr
a

n
s
m

is
s
io

n
 
d

u
ri

n
g
 
n

o
rm

a
l 

u
s
e
.

§
 2

3
.1

3
8

7
 

P
o

s
it

io
n

 l
ig

h
t 

s
y

s
te

m
 d

ih
e

d
ra

l 
a
n

g
le

s
.

(a
) 

E
a

c
h

 
fo

r
w

a
r
d

 
a

n
d

 
r
e

a
r
 

p
o

s
it

io
n

 
li

g
h

t 
m

u
s
t,

 
a

s
 
in

s
ta

ll
e
d

, 
s
h

o
w

 
u

n
b

ro
k

e
n

 
li

g
h

t 
w

it
h

in
 t

h
e
 d

ih
e
d

ra
l 

a
n

g
le

s
 d

e
s
c
ri

b
e
d

 
in

 t
h

is
 s

e
c
ti

o
n

.
(b

) 
D

ih
e
d

ra
l 

a
n

g
le

 
L

 
(l

e
ft

) 
is

 f
o

rm
e

d
 

b
y

 
tw

o
 

in
te

rs
e
c
ti

n
g

 
v

e
r
ti

c
a

l 
p

la
n

e
s
, 

th
e
 

fi
r
s

t 
p

a
ra

ll
e
l 

to
 

th
e
 

lo
n

g
it

u
d

in
a

l 
a

x
is

 
o

f 
th

e
 

a
ir

p
la

n
e
, 

a
n

d
 

th
e
 

o
th

e
r 

a
t 

1
1

0
 

d
e
g
re

e
s
 t

o
 t

h
e
 l

e
ft

 o
f 

th
e
 f

ir
s
t,

 a
s
 v

ie
w

e
d

 
w

h
e
n

 l
o

o
k

in
g

 f
o

r
w

a
r
d

 a
lo

n
g

 t
h

e
 l

o
n

g
it

u


d
in

a
l 

a
x
is

.
(c

) 
D

ih
e
d

ra
l 

a
n

g
le

 
JR

 
(r

ig
h

t)
 

is
 

fo
rm

e
d

 
b

y
 

tw
o

 
in

te
rs

e
c
ti

n
g

 
v

e
r
ti

c
a

l 
p

la
n

e
s
, 

th
e

 
fi

r
s

t 
p

a
ra

ll
e
l 

to
 
th

e
 
lo

n
g

it
u


d

in
a

l 
a

x
is

 o
f 

th
e
 
a

ir
p

la
n

e
, 

a
n

d
 t

h
e
 o

th
e
r 

a
t 

1
1

0
 
d

e
g
re

e
s
 
to

 
th

e
 
r
ig

h
t 

o
f 

th
e
 
fi

rs
t,

 
a

s
 

v
ie

w
e
d

 
w

h
e
n

 
lo

o
k

in
g

 
fo

r
w

a
r
d

 
a

lo
n

g
 

th
e

 
lo

n
g

it
u

d
in

a
l 

a
x
is

.
(d

) 
D

ih
e
d

ra
l 

a
n

g
le

 
A

 
(a

ft
) 

is
 f

o
rm

e
d

 
b

y
 

tw
o

 
in

te
rs

e
c
ti

n
g

 
v

e
r
ti

c
a

l 
p

la
n

e
s
 

m
a

k
in

g
 a

n
g

le
s
 o

f 
7
0
 d

e
g
re

e
s
 t

o
 t

h
e
 r

ig
h

t 
a

n
d

 
to

 
th

e
 
le

ft
, 

re
s
p

e
c
ti

v
e

ly
, 

to
 
a

 
v

e
r
ti


c
a

l 
p

la
n

e
 

p
a

s
s
in

g
 

th
ro

u
g

h
 

th
e
 

lo
n

g
it

u


d
in

a
l 

a
x
is

, 
a
s
 

v
ie

w
e
d

 
w

h
e
n

 
lo

o
k

in
g

 
a

ft
 

a
lo

n
g

 
th

e
 

lo
n

g
it

u
d

in
a

l 
a

x
is

.

§
 2

3
.1

3
8

9
 

P
o

s
it

io
n

 l
ig

h
t 

d
is

tr
ib

u
ti

o
n

 a
n

d
 

in
te

n
s
it

ie
s
.

(a
) 

G
e

n
e

r
a

l.
 

T
h

e
 

in
te

n
s
it

ie
s
 

p
r
e


s
c
ri

b
e
d

 i
n

 t
h

is
 s

e
c
ti

o
n

 m
u

s
t 

b
e
 p

ro
v
id

e
d

 
b

y
 n

e
w

 e
q

u
ip

m
e
n

t 
w

it
h

 
e
a

c
h

 l
ig

h
t 

c
o

v
e
r 

a
n

d
 

c
o

lo
r 

fi
lt

e
r
 

in
 

p
la

c
e
. 

In
te

n
s
it

ie
s
 

m
u

s
t 

b
e
 d

e
te

r
m

in
e
d

 w
it

h
 t

h
e
 l

ig
h

t 
s
o

u
rc

e
 

o
p

e
ra

ti
n

g
 a

t 
a

 s
te

a
d

y
 v

a
lu

e
 e

q
u

a
l 

to
 t

h
e
 

a
v
e
ra

g
e
 l

u
m

in
o

u
s
 o

u
tp

u
t 

o
f 

th
e
 s

o
u

rc
e
 a

t 
th

e
 

n
o

rm
a

l 
o

p
e
ra

ti
n

g
 

v
o

lt
a

g
e
 

o
f 

th
e

 
a

ir
p

la
n

e
. 

T
h

e
 

li
g

h
t 

d
is

tr
ib

u
ti

o
n

 
a

n
d

in
t
e

n
s

it
y

 o
f 

e
a

c
h

 p
o

s
it

io
n

 l
ig

h
t
 m

u
s

t
 m

e
e

t
 

t
h

e
 

r
e

q
u

ir
e

m
e

n
t
s

 
o

f 
p

a
r
a

g
r
a

p
h

 
(b

) 
o

f 
t
h

is
 s

e
c

ti
o

n
.

(b
) 

F
o

r
w

a
r

d
 

a
n

d
 

r
e

a
r

 
p

o
s

i
t

i
o

n
 

l
i
g

h
t
s

. 
T

h
e

 l
ig

h
t 

d
is

tr
ib

u
ti

o
n

 a
n

d
 i

n
te

n
s
it

ie
s
 o

f 
fo

r
w

a
r
d

 a
n

d
 r

e
a

r
 p

o
s
it

io
n

 l
ig

h
ts

 m
u

s
t 

b
e
 

e
x

p
re

s
s
e
d

 i
n

 t
e
rm

s
 o

f 
m

in
im

u
m

 i
n

te
n

s
i

ti
e
s
 

in
 

th
e
 

h
o

ri
z
o

n
ta

l 
p

la
n

e
, 

m
in

im
u

m
 

in
te

n
s
it

ie
s
 

in
 

a
n

y
 

v
e

r
ti

c
a

l 
p

la
n

e
, 

a
n

d
 

m
a

x
im

u
m

 
in

te
n

s
it

ie
s
 

in
 

o
v
e
rl

a
p

p
in

g
 

b
e
a

m
s
, 

w
it

h
in

 d
ih

e
d

ra
l 

a
n

g
le

s
 L

, 
R

, 
a

n
d

 
A

, 
a

n
d

 m
u

s
t 

m
e

e
t 

th
e
 f

o
ll

o
w

in
g

 r
e

q
u

ir
e


m
e
n

ts
:

(1
) 

In
te

n
s

it
ie

s
 i

n
 t

h
e

 h
o

r
iz

o
n

ta
l 

p
la

n
e
. 

E
a

c
h

 
in

te
n

s
it

y
 

in
 

th
e

 
h

o
ri

z
o

n
ta

l 
p

la
n

e
 

(t
h

e
 

p
la

n
e
 

c
o

n
ta

in
in

g
 

th
e

 
lo

n
g

it
u

d
in

a
l 

a
x

is
 

o
f 

th
e
 

a
ir

p
la

n
e
 

a
n

d
 

p
e
rp

e
n

d
ic

u
la

r 
to

 t
h

e
 p

la
n

e
 o

f 
s
y

m
m

e
tr

y
 o

f 
th

e
 a

ir
p

la
n

e
) 

m
u

s
t 

e
q

u
a

l 
o

r 
e
x

c
e
e
d

 
th

e
 

v
a

lu
e
s
 

in
 

§ 
2
3
.1

3
9
1
.

(2
) 

In
te

n
s

it
ie

s
 

in
 

a
n

y
 

v
e

r
ti

c
a

l 
p

la
n

e
. 

E
a

c
h

 i
n

te
n

s
it

y
 i

n
 a

n
y
 v

e
r
ti

c
a

l 
p

la
n

e
 
(t

h
e

 
p

la
n

e
 

p
e
r
p

e
n

d
ic

u
la

r 
to

 
th

e
 

h
o

ri
z
o

n
ta

l 
p

la
n

e
) 

m
u

s
t 

e
q

u
a

l 
o

r 
e
x

c
e
e
d

 t
h

e
 a

p
p

ro


p
r
ia

te
 v

a
lu

e
 i

n
 
§ 

2
3
.1

3
9
3
, 

w
h

e
re

 
I
 i

s
 
th

e
 

m
in

im
u

m
 

in
te

n
s
it

y
 

p
re

s
c
ri

b
e
d

 
in

 
§ 

2
3
.1

3
9
1
 f

o
r
 t

h
e

 c
o

rr
e
s
p

o
n

d
in

g
 a

n
g
le

s
 i

n
 

th
e

 h
o

ri
z
o

n
ta

l 
p

la
n

e
.

(3
) 

In
te

n
s

it
ie

s
 

in
 

o
v

e
r
la

p
s

 
"b

e
tw

e
e
n

 
a

d
ja

c
e

n
t 

s
ig

n
a

ls
. 

N
o

 
in

te
n

s
it

y
 

in
 

a
n

y
 

o
v
e
rl

a
p

 
b

e
tw

e
e
n

 
a

d
ja

c
e
n

t 
s
ig

n
a

ls
 

m
a

y
 

e
x

c
e
e
d

 
th

e
 

v
a

lu
e
s
 

in
 

§ 
2
3
.1

3
9
5
, 

e
x

c
e
p

t 
th

a
t 

h
ig

h
e

r 
in

te
n

s
it

ie
s
 

in
 
o

v
e
rl

a
p

s
 
m

a
y

 
b

e
 

u
s
e
d

 
w

it
h

 
m

a
in

 
b

e
a

m
 

In
te

n
s
it

ie
s
 

s
u

b
s
ta

n
ti

a
ll

y
 

g
r
e
a

te
r 

th
a

n
 

th
e

 
m

in
im

a
 

s
p

e
c
if

ie
d

 
in

 
§
§
 2

3
.1

3
9
1
 

a
n

d
 

2
3
.1

3
9
3
, 

if
 

th
e
 o

v
e
rl

a
p

 i
n

te
n

s
it

ie
s
 i

n
 r

e
la

ti
o

n
 t

o
 t

h
e

 
m

a
in

 
b

e
a

m
 
in

te
n

s
it

ie
s
 

d
o

 
n

o
t 

a
d

v
e
rs

e
ly

 
a

ff
e

c
t 

s
ig

n
a

l 
c
la

ri
ty

. 
W

h
e
n

 t
h

e
 p

e
a

k
 i

n


te
n

s
it

y
 
o

f 
th

e
 
fo

r
w

a
r
d

 p
o

s
it

io
n

 l
ig

h
ts

 
is

 
m

o
re

 
th

a
n

 
1

0
0
 

c
a

n
d

le
s
, 

th
e

 
m

a
x

im
u

m
 

o
v
e
rl

a
p

 
in

te
n

s
it

ie
s
 

b
e
tw

e
e
n

 
th

e
m

 
m

a
y

 
e
x

c
e
e
d

 
th

e
 

v
a

lu
e
s
 

in
 

§ 
2
3
.1

3
9
5
 

if
 

th
e
 

o
v
e
rl

a
p

 i
n

te
n

s
it

y
 
in

 A
r
e

a
 A

 
is

 n
o

t 
m

o
re

 
th

a
n

 
1

0
 

p
e
rc

e
n

t 
o

f 
p

e
a

k
 

p
o

s
it

io
n

 
li

g
h

t 

in
te

n
s
it

y
 

a
n

d
 

th
e
 

o
v
e
rl

a
p

 
in

te
n

s
it

y
 

in
 

A
r
e

a
 B

 
is

 
n

o
t 

m
o

re
 t

h
a

n
 
2
.5

 
p

e
rc

e
n

t 
o

f 

p
e
a

k
 p

o
s
it

io
n

 l
ig

h
t 

in
te

n
s
it

y
.

(c
) 

R
e

a
r
 

p
o

s
it

io
n

 
li

g
h

t 
in

s
ta

ll
a

ti
o

n
. 

A
 
s
in

g
le

 
re

a
r 

p
o

s
it

io
n

 
li

g
h

t 
m

a
y
 

b
e
 
in



s
ta

ll
e
d

 
in

 
a

 
p

o
s
it

io
n

 
d

is
p

la
c
e
d

 
la

te
ra

ll
y

 

fr
o

m
 
th

e
 p

la
n

e
 
o

f 
s
y

m
m

e
tr

y
 
o

f 
a

n
 
a

ir


p
la

n
e
 i

f—
(1

) 
T

h
e

 a
x

is
 o

f 
th

e
 m

a
x

im
u

m
 e

o
n

e
 o

f 

il
lu

m
in

a
ti

o
n

 i
s
 p

a
ra

ll
e

l 
to

 t
h

e
 f

li
g

h
t 

p
a

th
 

in
 l
e
v
e

l 
fl

ig
h

t;
 a

n
d

(2
) 

T
h

e
r
e

 i
s
 n

o
 o

b
s
tr

u
c
ti

o
ii

 a
ft

 o
f 

th
e

 
li

g
h

t 
a

n
d

 
b

e
tw

e
e
n

 
p

la
n

e
s
 

7
0
 

d
e
g

re
e
s
 
to

t
h

e
 
r
ig

h
t
 

a
n

d
 

le
ft

 
o

f 
t
h

e
 

a
x

is
 

o
f 

m
a

x
i

m
u

m
 i

ll
u

m
in

a
t
io

n
.

§
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3
.1

3
9

1
 

M
in

im
u

m
 

in
t
e

n
s

it
ie

s
 

in
 

t
h

e
 

h
o

r
iz

o
n

t
a

l 
p

la
n

e
 o

f
 f

o
r

w
a

r
d

 a
n

d
 r

e
a

r
 

p
o

s
it

io
n

 l
ig

h
t
s

.

E
a

c
h

 
p

o
s
it

io
n

 
li

g
h

t 
in

te
n

s
it

y
 

m
u

s
t 

e
q

u
a

l 
o

r 
e
x

c
e
e
d

 t
h

e
 a

p
p

li
c
a

b
le

 v
a

lu
e
s
 i

n
 

th
e
 f

o
ll

o
w

in
g

 t
a

b
le

:

D
ih

e
d

ra
l 

a
n

g
le

 
(l

ig
h

t 
in

c
lu

d
e
d

)

A
n

g
le

 f
ro

m
 

ri
g
h

t 
o
r 

le
ft

 o
f 

lo
n

g
it

u
d

in
a
l 

a
x
is

, m
ea

su
re

d
 fr

o
m

 
d

ea
d

 a
h

ea
d

In
te

n
s
it

y
(c

a
n

d
le

s
)

L
 a

n
d

 R
 (

fo
rw

a
rd

 
re

d
 a

n
d

 g
re

e
n

).
ft
0 
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 m

°
4
0

m
° 
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0
°

3
0

2
0
° 
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1
0
°
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n

n
° 
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8
0
°
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§
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3
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3
9

3
 

M
in

im
u

m
 

in
te

n
s
it

ie
s
 

in
 

a
n

y
 

v
e
rt

ic
a
l 

p
la

n
e

 
o

f 
fo

rw
a

rd
 

a
n

d
 

re
a

r 
p

o
s
it

io
n

 l
ig

h
ts

.

E
a

c
h

 
p

o
s
it

io
n

 
li

g
h

t 
in

te
n

s
it

y
 

m
u

s
t 

e
q

u
a

l 
o

r 
e
x

c
e
e
d

 
th

e
 
a

p
p

li
c
a

b
le

 
v
a

lu
e
s
 i

n
 

th
e

 f
o

ll
o

w
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g
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a
b

le
:
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n

g
le
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b

o
v
e
 o
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h
e
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o
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p
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n
e
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M
a

x
im

u
m

 i
n

te
n

s
it

ie
s
 i

n
 o

v
e

r
la

p
p

in
g

 
b

e
a

m
s
 

o
f 

fo
rw

a
rd

 
a

n
d

 
re

a
r 

p
o

s
it

io
n

 
li

g
h

ts
.

N
o

 
p

o
s
it

io
n

 
li

g
h

t 
in

te
n

s
it

y
 

m
a

y
 

e
x


c
e
e
d

 
th

e
 

a
p

p
li

c
a

b
le

 
v
a

lu
e
s
 

in
 

th
e

 
fo

l
lo

w
in

g
 

ta
b

le
, 

e
x

c
e
p

t 
a

s
 

p
ro

v
id

e
d

 
in

 
§ 

2
3

.1
3

8
9

(b
) 

(3
):

O
v
e
rl

a
p

s

M
a

x
im

u
m

 i
n

te
n

s
it

y

A
re

a
 A

 
(c

a
n

d
le

s
)

A
re

a
 B

 
(c

a
n

d
le

s)

G
re

e
n

 i
n

 d
ih

e
d

ra
l 

a
n

g
le

 L
__

__
10

1
R

e
d

 i
n

 d
ih

e
d

ra
l 

a
n

g
le

 R
..

..
..

..
10

1
G

re
e
n

 i
n

 d
ih

e
d

ra
l 

a
n

g
le

 A
__

_
5

1
R

e
d

 i
n

 d
ih

e
d

ra
l 

a
n

g
le

 A
..

..
..

..
5

1
R

e
a

r 
w

h
it

e
 i
n

 d
ih

e
d

ra
l 
a
n

g
le

 L
.

5
1

R
e
a

r 
w

h
it

e
 i
n

 d
ih

e
d

ra
l a

n
g
le

 R
.

5
1

W
h

e
r
e

—
(a

) 
A

r
e

a
 
A

 
in

c
lu

d
e
s
 

a
ll

 
d

ir
e
c
ti

o
n

s
 

in
 

th
e

 
a

d
ja

c
e
n

t 
d

ih
e
d

ra
l 

a
n

g
le

 
th

a
t 

p
a

s
s
 

th
ro

u
g

h
 

th
e

 
li

g
h

t 
s
o

u
rc

e
 

a
n

d
 

in
te

rs
e
c
t 

th
e

 
c
o

m
m

o
n

 
b

o
u

n
d

a
ry

 
p

la
n

e
 

a
t 

m
o

re

t
h

a
n

 1
0

 d
e

g
r
e

e
s

 b
u

t
 l

e
s
s
 t

h
a

n
 2

0
 d

e
g

r
e

e
s
; 

a
n

d (b
) 

A
re

a
 
B

 
in

c
lu

d
e
s
 

a
ll

 
d

ir
e
c
ti

o
n

s
 
in

 
th

e
 

a
d

ja
c
e
n

t 
d

ih
e
d

ra
l 

a
n

g
le

 
th

a
t 

p
a
s
s
 

th
ro

u
g

h
 

th
e
 

li
g

h
t 

s
o

u
rc

e
 

a
n

d
 

in
te

rs
e
c
t 

th
e

 
c
o

m
m

o
n

 
b

o
u

n
d

a
ry

 
p

la
n

e
 

a
t 

m
o

re
 

th
a

n
 2

0
 d

e
g
re

e
s
.
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C
o

lo
r 

s
p

e
c
if

ic
a

ti
o

n
s
.

E
a

c
h

 
p

o
s
it

io
n

 
li

g
h

t 
c
o

lo
r 

m
u

s
t 

h
a

v
e
 

th
e
 

a
p

p
li

c
a

b
le

 
In

te
rn

a
ti

o
n

a
l 

C
o

m
m

is


s
io

n
 o

n
 I

ll
u

m
in

a
ti

o
n

 
c
h

ro
m

a
ti

c
it

y
 
c
o

o
r

d
in

a
te

s
 a

s
 f

o
ll

o
w

s
 :

(a
) 

A
v

ia
ti

o
n

 r
e
d

—

‘,
y

,’
 i

s
 n

o
t 

g
re

a
te

r 
th

a
n

 0
.3

3
5

; 
a

n
d

 
"
z

”
 i

s
 n

o
t 

g
re

a
te

r 
th

a
n

 0
.0

0
2
.

(b
) 

A
v

ia
ti

o
n

 g
r
e
e

n
—

“
x

”
 i

s
 n

o
t 

g
re

a
te

r 
t
h

a
n

 0
.4

4
0

—
0

.3
2

0
y
;

“
x

”
 i

s
 n

o
t 

g
re

a
te

r 
th

a
n

 y
—

0
.1

7
0

; 
a

n
d

 

“
y

”
 i

s
 n

o
t 

le
ss

 t
h

a
n

 0
.3

9
0

—
0
.1

7
0
®

.

(c
) 

A
v

ia
ti

o
n

 w
h

it
e
—

"®
”
 i

s
 n

o
t 

le
ss

 t
h

a
n

 0
.3

5
0
;

“
x

”
 i

s
 n

o
t 

g
re

a
te

r 
th

a
n

 0
.5

4
0
; 

a
n

d
 

“
y

—
V

o
”
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n
o

t 
n

u
m

e
ri

c
a

ll
y

 
g

re
a

te
r 

th
a

n
 

0
.0

1
, 

"v
o

”
 

b
e

in
g

 
th

e
 

y
 

c
o

o
rd

in
a

te
 

o
f 

th
e

 
P

la
n

c
k

ia
n

 r
a

d
ia

to
r 

fo
r
 w

h
ic

h
 ®

0
=

®
.

§
2

3
.1

3
9
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R
id

in
g

 l
ig

h
t.

(a
) 

E
a

c
h

 
ri

d
in

g
 

(a
n

c
h

o
r)

 
li

g
h

t 
r
e


q

u
ir

e
d

 f
o

r
 a

 s
e
a

p
la

n
e
 o

r 
a

m
p

h
ib

ia
n

, 
m

u
s
t 

b
e
 i

n
s
ta

ll
e
d

 s
o
 t

h
a

t 
it

 c
a

n
—

( 
1 

) 
S

h
o

w
 a

 w
h

it
e
 l

ig
h

t 
fo

r
 a

t 
le

a
s
t 

tw
o

 
m

il
e
s
 

a
t 

n
ig

h
t 

u
n

d
e
r 

c
le

a
r 

a
tm

o
s
p

h
e
ri

c
 

c
o

n
d

it
io

n
s
 ; 

a
n

d
(2

) 
S

h
o

w
 

th
e
 

m
a

x
im

u
m

 
u

n
b

ro
k

e
n

 
li

g
h

t 
p

ra
c
ti

c
a

b
le

 
w

h
e
n

 
th

e
 

a
ir

p
la

n
e
 

is
 

m
o

o
re

d
 o

r 
d

r
if

ti
n

g
 o

n
 t

h
e
 w

a
te

r.
(p

) 
E

x
te

rn
a

ll
y

 
h

u
n

g
 

li
g

h
ts

 
m

a
y

 
b

e
 

u
s
e
d

.

§
 2

3
.1

4
0

1
 

A
n

ti
c

o
ll

is
io

n
 l

ig
h

t 
s
y

st
e
m

.

(a
) 

G
e

n
e

r
a

l
.
 

I
f 

c
e
rt

if
ic

a
ti

o
n

 
fo

r
 

n
ig

h
t 

o
p

e
ra

ti
o

n
 i
s
 r

e
q

u
e
s
te

d
, 

th
e
 a

ir
p

la
n

e
 

m
u

s
t 

h
a

v
e
 

a
n

 
a

n
ti

c
o

ll
is

io
n

 
li

g
h

t 
s
y
s
te

m
 

th
a

t—
(1

) 
C

o
n

s
is

ts
 o

f 
o

n
e
 o

r 
m

o
re

 a
p

p
ro

v
e
d

 
a

n
ti

c
o

ll
is

io
n

 
li

g
h

ts
 
lo

c
a

te
d

 s
o
 
th

a
t 

th
e
ir

 
li

g
h

t 
w

il
l 

n
o

t 
im

p
a

ir
 

th
e
 

fl
ig

h
t 

c
re

w


m
e
m

b
e
rs

’ 
v
is

io
n

 o
r 

d
e
tr

a
c
t 

fr
o

m
 t

h
e
 c

o
n

- 
s
p

ic
u

it
y
 o

f 
th

e
 p

o
s
it

io
n

 l
ig

h
ts

 ; 
a

n
d

(2
) 

M
e
e
ts

 
th

e
 

re
q

u
ir

e
m

e
n

ts
 

o
f 

p
a

ra


g
ra

p
h

s
 

(b
) 

th
ro

u
g

h
 

(f
) 

o
f 

th
is

 
s
e
c
ti

o
n

.

(b
) 

F
ie

ld
 

o
f
 

c
o
v
e
r
a

g
e
. 

T
h

e
 

s
y
s
te

m
 

m
u

s
t 

c
o

n
s
is

t 
o

f 
e
n

o
u

g
h

 l
ig

h
ts

 t
o

 I
ll

u
m

i
n

a
te

 t
h

e
 v

it
a

l 
a

re
a

s
 a

ro
u

n
d

 t
h

e
 a

ir
p

la
n

e
, 

c
o

n
s
id

e
ri

n
g
 

th
e
 

p
h

y
s
ic

a
l 

c
o

n
fi

g
u

ra
ti

o
n

 
a

n
d

 f
li

g
h

t 
c
h

a
ra

c
te

ri
s
ti

c
s
 o

f 
th

e
 a

ir
p

la
n

e
. 

T
h

e
 

fi
e

ld
 

o
f 

c
o

v
e
ra

g
e
 

m
u

s
t 

e
x

te
n

d
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e
a

c
h

 d
ir

e
c
ti

o
n

 w
it

h
in

 a
t 

le
a

s
t 

3
0
 d

e
g
re

e
s
 

a
b

o
v
e
 

a
n

d
 

3
0
 

d
e
g

re
e
s
 

b
e
lo

w
 

th
e
 

h
o

r
i

z
o

n
ta

l 
p

la
n

e
 o

f 
th

e
 a

ir
p

la
n

e
, 

e
x

c
e
p

t 
th

a
t 

th
e
re

 
m

a
y

 
b

e
 
s
o

li
d

 
a

n
g

le
s
 o

f 
o

b
s
tr

u
c
te

d
 

v
is

ib
il

it
y

 
to

ta
li

n
g

 
n

o
t 

m
o

re
 

th
a

n
 

0
.5

 
s
te

ra
d

ia
n

s
.

(c
) 
F
la
s
h
in
g
 c
h
a
ra
c
te

r
is

ti
c
s

. 
T

h
e

 a
r


ra
n

g
e
m

e
n

t 
o

f 
th

e
 

s
y
s
te

m
, 

th
a

t 
is

, 
th

e
 

n
u

m
b

e
r 

o
f 

li
g

h
t 

s
o
u

rc
e
s
, 

b
e
a

m
 

w
id

th
, 

s
p

e
e
d

 o
f 

ro
ta

ti
o

n
, 

a
n

d
 o

th
e
r 

c
h

a
ra

c
te

ri
s


ti
c
s
, 

m
u

s
t 

g
iv

e
 

a
n

 
e
ff

e
c
ti

v
e
 

fl
a

s
h

 
fr

e


q
u

e
n

c
y
 o

f 
n

o
t 

le
s
s
 t

h
a

n
 4

0
, 

n
o

r 
m

o
re

 t
h

a
n

 
1
0
0
, 

c
y
c
le

s
 

p
e
r 

m
in

u
te

. 
T

h
e

 
1 e

ff
e
c
ti

v
e
 

fl
a

s
h

 f
re

q
u

e
n

c
y

 i
s
 t

h
e

 f
re

q
u

e
n

c
y

 a
t 

w
h

ic
h

 
th

e
 

a
ir

p
la

n
e
’s

 
c
o

m
p

le
te

 
a

n
ti

c
o

ll
is

io
n

 
li

g
h

t 
s
y
s
te

m
 i

s
 o

b
s
e
rv

e
d

 f
r
o

m
 a

 d
is

ta
n

c
e
, 

a
n

d
 a

p
p

li
e
s
 t

o
 e

a
c
h

 s
e
c
to

r 
o

f 
li

g
h

t 
in

c
lu

d


in
g

 a
n

y
 o

v
e
rl

a
p

s
 t

h
a

t 
e
x

is
t 

w
h

e
n

 t
h

e
 s

y
s


te
m

 
c
o

n
s
is

ts
 

o
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a
ti

o
n

s
.

(a
) 

T
h

e
 n

e
v
e
r-

e
x

c
e
e
d

 s
p

e
e
d

 V
N
E

 m
u

s
t 

b
e
 e

s
ta

b
li

s
h

e
d

 s
o

 t
h

a
t 

it
 i
s
—

(1
) 

N
o

t 
le

s
s
 
th

a
n

 
0
.9

 
ti

m
e
s
 
th

e
 
m

in


im
u

m
 

v
a

l
u

e
 

o
f 

V
D

 
a

ll
o

w
e
d

 
u

n
d

e
r 

§ 
2
3
.3

3
5

; 
a

n
d

(2
) 

N
o

t 
m

o
re

 t
h

a
n

 t
h

e
 l

e
s
s
e
r 

o
f—

(i
) 

0
.9

 
V
D

 
e
s
ta

b
li

s
h

e
d

 
u

n
d

e
r 

§ 
2

3
.3

3
5

; 

o
r

(i
i)

 
0
.9

 
ti

m
e
s
 

th
e
 

m
a

x
im

u
m

 
s
p

e
e
d

 
s
h

o
w

n
 t

in
d

e
r 

§ 
2
3
.2

5
1
.

(b
) 

T
h

e
 m

a
x

im
u

m
 s

tr
u

c
tu

ra
l 

c
ru

is
in

g
 

s
p

e
e
d

 V
N
0
 m

u
s
t 

b
e
 e

s
ta

b
li

s
h

e
d

 s
o

 t
h

a
t 

it
 

is
—
(1

) 
N

o
t 

le
s
s
 t

h
a

n
 t

h
e

 m
in

im
u

m
 v

a
lu

e
 

o
f 
V
0
 a

ll
o

w
e
d

 u
n

d
e
r 

§ 
2

3
.3

3
5

; 
a

n
d

(2
) 

N
o

t 
m

o
re

 t
h

a
n

 t
h

e
 l
e
s
s
e
r 

o
f—

(i
) 

V
0
 

e
s
ta

b
li

s
h

e
d

 
u

n
d

e
r 

§ 
2

3
.3

3
5

; 
o

r

(i
i)

 
0
.8

9
 
V
N
E

 
e
s
ta

b
li

s
h

e
d

 u
n

d
e
r 

p
a

r
a



g
ra

p
h

 (
a

) 
o

f 
th

is
 s

e
c
ti

o
n

.

§
 2

3
.1

5
0

7
 

M
a

n
e

u
v

e
ri

n
g

 s
p

e
e

d
.

T
h

e
 

m
a

n
e
u

v
e
ri

n
g

 
s
p

e
e
d

 
V
A
, 

d
e

te
r

m
in

e
d

 
u

n
d

e
r 

§ 
2
3
.3

3
5
, 

m
u

s
t 

b
e
 

e
s
ta

b


li
s
h

e
d

 a
s
 a

n
 o

p
e
ra

ti
n

g
 l
im

it
a

ti
o

n
.

§
 2

3
.1

5
1

1
 

F
la

p
 e

x
te

n
d

e
d

 s
p

e
e
d

.

(a
) 

T
h

e
 f

la
p

 e
x

te
n

d
e
d

 s
p

e
e
d

 V
F
E

 m
u

s
t 

b
e
 e

s
ta

b
li

s
h

e
d

 s
o
 t

h
a

t 
it

 i
s
—

(1
) 

N
o

t 
le

s
s
 t

h
a

n
 t

h
e

 m
in

im
u

m
 v

a
lu

e
 

o
f 
V
p

 
a

ll
o

w
e
d

 
in

 
§
§
 2

3
.3

4
5
 

a
n

d
 

2
3

.4
5

7
; 

a
n

d (2
) 

N
o

t 
m

o
re

 t
h

a
n

 t
h

e
 l
e
s
s
e
r 

o
f—

(i
) 

V
p

 
e
s
ta

b
li

s
h

e
d

 
u

n
d

e
r 

§ 
2

3
.3

4
5

; 
o

r

(i
i)

 
V
p

 e
s
ta

b
li

s
h

e
d

 u
n

d
e
r 

§ 
2
3
.4

5
7
.

(b
>

 
A

d
d

i
t

i
o

n
a

l
 

c
o

m
b

i
n

a
t

i
o

n
s

 
o

f 
fl

a
p

 
s

e
t

t
i
n

g
, 

a
ir

s
p

e
e

d
, 

a
n

d
 e

n
g

in
e

 p
o

w
e

r
 m

a
y

 
b

e
 

e
s

t
a

b
li

s
h

e
d

 
if

 
t
h

e
 
s

t
r
u

c
t
u

r
e

 
h

a
s

 
b

e
e

n
 

p
r
o

v
e

n
 

fo
r

 
t
h

e
 

c
o

r
r
e

s
p

o
n

d
in

g
 

d
e

s
ig

n
 

c
o

n
d

it
io

n
s
.

§
2

3
.1

5
1

3
 

M
in

im
u

m
 c

o
n

tr
o

l 
s
p

e
e
d

.

T
h

e
 m

in
im

u
m

 c
o

n
tr

o
l 

s
p

e
e
d

 
V
M
G
, 

d
e


te
rm

in
e
d

 
u

n
d

e
r 

§ 
2
3
.1

4
9
, 

m
u

s
t 

b
e
 
e
s
ta

b


li
s
h

e
d

 a
s
 a

n
 o

p
e
ra

ti
n

g
 l
im

it
a

ti
o

n
.

§
 2

3
.1

5
1

9
 

W
e

ig
h

t 
a

n
d

 c
e

n
te

r 
o

f 
g
ra

v
it

y
.

T
h

e
 w

e
ig

h
t 

a
n

d
 c

e
n

te
r 

o
f 

g
r
a

v
it

y
 l

im


it
a

ti
o

n
s
 

d
e
te

r
m

in
e
d

 
u

n
d

e
r 

§ 
2
3
.2

3
 

m
u

s
t 

b
e
 

e
s
ta

b
li

s
h

e
d

 
a

s
 

o
p

e
ra

ti
n

g
 
li

m
it

a
ti

o
n

s
.

§
2

3
.1

5
2

1
 

P
o

w
e

rp
la

n
t 

li
m

it
a
ti

o
n

s
.

x 
(a

) 
G

e
n

e
r
a

l.
 

T
h

e
 p

o
w

e
rp

la
n

t 
li

m
it

a


ti
o

n
s
 p

re
s
c
ri

b
e
d

 i
n

 
th

is
 
s
e
c
ti

o
n

 m
u

s
t 

b
e
 

e
s
ta

b
li

s
h

e
d

 
s
o

 
th

a
t 

th
e

y
 
d

o
 
n

o
t 

e
x

c
e
e
d

 
th

e
 

c
o

rr
e
s
p

o
n

d
in

g
 
li

m
it

s
 

fo
r
 
w

h
ic

h
 
th

e
 

e
n

g
in

e
s
 

o
r 

p
ro

p
e

ll
e
rs

 
a

re
 

ty
p

e
 

c
e

r
ti

fi


c
a

te
d

.
(b

) 
T

a
k

e
o

ff
 

o
p

e
r
a

ti
o

n
. 

T
h

e
 

p
o

w
e
r-

 
p

la
n

t 
ta

k
e

o
ff

 
o

p
e
ra

ti
o

n
 
m

u
s
t 

b
e
 
li

m
it

e
d

 
b

y
— (1

) 
T

h
e

 
m

a
x

im
u

m
 

ro
ta

ti
o

n
a

l 
s
p

e
e
d

 
(r

p
m

) 
;

(2
) 

T
h

e
 m

a
x

im
u

m
 a

ll
o

w
a

b
le

 m
a

n
if

o
ld

 
p

re
s
s
u

re
 

(f
o

r
 r

e
c
ip

ro
c
a

ti
n

g
 e

n
g
in

e
s
) 

;
(3

) 
T

h
e

 m
a

x
im

u
m

 a
ll

o
w

a
b

le
 g

a
s
 t

e
m


p

e
ra

tu
re

 (
fo

r
 t

u
rb

in
e
 e

n
g
in

e
s
) 

;
(4

) 
T

h
e

 t
im

e
 l

im
it

 f
o

r
 t

h
e

 u
s
e
 
o

f 
th

e
 

p
o

w
e
r 

o
r
 

th
ru

s
t 

c
o

rr
e
s
p

o
n

d
in

g
 

to
 

th
e
 

li
m

it
a

ti
o

n
s
 e

s
ta

b
li

s
h

e
d

 i
n

 s
u

b
p

a
ra

g
ra

p
h

s
 

(1
) 

th
ro

u
g

h
 

(3
) 

o
f 

th
is

 p
a

ra
g

ra
p

h
; 

a
n

d
(5

) 
I
f 

th
e

 t
im

e
 l

im
it

 i
n

 s
u

b
p

a
ra

g
ra

p
h

(4
) 

o
f 

th
is

 p
a

ra
g

ra
p

h
 e

x
c
e
e
d

s
 t

w
o

 m
in


u

te
s
, 

th
e

 
m

a
x

im
u

m
 

a
ll

o
w

a
b

le
 

c
y

li
n

d
e

r 
h

e
a

d
 
(a

s
 a

p
p

li
c

a
b

le
),

 l
iq

u
id

 c
o

o
la

n
t,

 a
n

d
 

o
il

 t
e
m

p
e
ra

tu
re

s
.

(c
) 

C
o

n
ti

n
u

o
u

s
 

o
p

e
r
a

ti
o

n
. 

T
h

e
 

c
o

n


ti
n

u
o

u
s
 
o

p
e
ra

ti
o

n
 
m

u
s
t 

b
e
 

li
m

it
e
d

 
b

y
—

(1
) 

T
h

e
 

m
a

x
im

u
m

 
ro

ta
ti

o
n

a
l 

s
p

e
e
d

;
(2

) 
T

h
e

 m
a

x
im

u
m

 a
ll

o
w

a
b

le
 m

a
n

if
o

ld
 

p
re

s
s
u

re
 

(f
o

r
 r

e
c
ip

ro
c
a

ti
n

g
 e

n
g
in

e
s
) 

;
(3

) 
T

h
e

 m
a

x
im

u
m

 a
ll

o
w

a
b

le
 g

a
s
 t

e
m


p

e
ra

tu
re

 
(f

o
r
 t

u
rb

in
e
 
e
n

g
in

e
s
) 

; 
a

n
d

(4
) 

T
h

e
 m

a
x

im
u

m
 
a

ll
o

w
a

b
le

 
c
y

li
n

d
e

r 
h

e
a

d
, 

o
il

, 
a

n
d

 
li

q
u

id
 

c
o

o
la

n
t 

te
m

p
e
ra


tu

re
s
.

(d
) 

F
u

e
l 

g
r
a

d
e

 
o

r
 

d
e

s
ig

n
a

ti
o

n
. 

T
h

e
 

m
in

im
u

m
 
fu

e
l 

g
ra

d
e
 

(f
o

r
 

re
c
ip

ro
c
a

ti
n

g
 

e
n

g
in

e
s

),
 

o
r 

fu
e

l 
d

e
s

ig
n

a
ti

o
n

 
(f

o
r
 

tu
r

b
in

e
 

e
n

g
in

e
s

),
 

m
u

s
t 

b
e
 

e
s
ta

b
li

s
h

e
d

 
s
o

 
th

a
t 

it
 i

s
 n

o
t 

le
s
s
 t

h
a

n
 t

h
a

t 
re

q
u

ir
e
d

 f
o

r
 

th
e

 
o

p
e
ra

ti
o

n
 o

f 
th

e
 
e
n

g
in

e
s
 
w

it
h

in
 
th

e
 

li
m

it
a

ti
o

n
s
 i

n
 p

a
ra

g
ra

p
h

s
 
(b

) 
a

n
d

 (
c

) 
o

f 
th

is
 s

e
c
ti

o
n

.

§
2

3
.1

5
2

3
 

M
in

im
u

m
 f

li
g

h
t
 c

r
e

w
.

T
h

e
 m

in
im

u
m

 f
li

g
h

t
 c

r
e

w
 f

o
r
 s

a
fe

 o
p


e

r
a

t
io

n
 
u

n
d

e
r
 
V

F
R

 m
u

s
t
 
b

e
 
e

s
t
a

b
li

s
h

e
d

, 
c

o
n

s
id

e
r
in

g
 t

h
e

 a
v

a
il

a
b

il
it

y
 a

n
d

 s
a

t
is

fa
c


t
o

r
y

 
o

p
e

r
a

t
io

n
 o

f 
t
h

e
 
n

e
c

e
s

s
a

r
y

 
c

o
n

t
r
o

ls
 

b
y

 e
a

c
h

 a
p

p
r
o

p
r
ia

t
e

 c
r
e

w
m

e
m

b
e

r
.

§
 2

3
.1

5
2

5
 

K
in

d
s
 o

f 
o

p
e

ra
ti

o
n

.

T
h

e
 
k

in
d

s
 

o
f 

o
p

e
ra

ti
o

n
 

to
 
w

h
ic

h
 
th

e
 

a
ir

p
la

n
e
 i

s
 l

im
it

e
d

 a
re

 e
s
ta

b
li

s
h

e
d

 b
y

 t
h

e
 

c
a

te
g

o
ry

 i
n

 w
h

ic
h

 
it

 
is

 
e
li

g
ib

le
 
fo

r
 
c
e

r
ti

fi
c

a
ti

o
n

 a
n

d
 b

y
 t

h
e

 i
n

s
ta

ll
e
d

 e
q

u
ip

m
e
n

t.

M
a
r
k
i
n
g
s
 a

n
d
 P

l
a

c
a

r
d

s
 

§
 2

3
.1

5
4

1
 

G
e

n
e

ra
l.

(a
) 

T
h

e
 a

ir
p

la
n

e
 m

u
s
t 

c
o

n
ta

in
—

(1
) 

T
h

e
 m

a
rk

in
g

s
 a

n
d

 p
la

c
a

rd
s
 s

p
e
c
i

fi
e

d
 
in

 
§
§
 2

3
.1

5
4
5
 

th
ro

u
g

h
 

2
3

.1
5

6
7

; 
a

n
d

(2
) 

A
n

y
 

a
d

d
it

io
n

a
l 

in
fo

rm
a

ti
o

n
, 

in


s
tr

u
m

e
n

t 
m

a
rk

in
g
s
, 

a
n

d
 

p
la

c
a

rd
s
 

r
e


q

u
ir

e
d

 
fo

r
 

ti
ie

 
s
a

fe
 

o
p

e
ra

ti
o

n
 
if

 
it

 
h

a
s
 

u
n

u
s
u

a
l 

d
e
s
ig

n
, 

o
p

e
ra

ti
n

g
, 

o
r 

h
a

n
d

li
n

g
 

c
h

a
ra

c
te

ri
s
ti

c
s
.

(b
) 

E
a

c
h

 
m

a
rk

in
g

 
a

n
d

 
p

la
c
a

rd
 

p
r
e


s
c
ri

b
e
d

 
in

 
p

a
ra

g
ra

p
h

 
(a

) 
o

f 
th

is
 

s
e
c


ti
o

n
—

(1
) 

M
u

s
t 

b
e
 
d

is
p

la
y

e
d

 i
n

 
a

 c
o

n
s
p

ic
u


o
u

s
 p

la
c
e
; 

a
n

d
(2

) 
M

a
y

 
n

o
t 

b
e
 
e
a

s
il

y
 
e
ra

s
e
d

, 
d

is
fi

g


u
re

d
, 
o

r 
o
b

s
c
u

re
d

.
(c

) 
I
f 

th
e

 a
ir

p
la

n
e
 i

s
 t

o
 b

e
 c

e
r
ti

fi
c

a
te

d
 

in
 m

o
re

 t
h

a
n

 o
n

e
 c

a
te

g
o

ry
—

(1
) 

T
h

e
 

a
p

p
li

c
a

n
t 

m
u

s
t 

s
e
le

c
t 

o
n

e
 

c
a

te
g

o
ry

 
o

n
 

w
h

ic
h

 
th

e
 

p
la

c
a

rd
s
 

a
n

d
 

m
a

rk
in

g
s
 a

re
 t

o
 b

e
 b

a
s
e
d

;
(2

) 
T

h
e

 
p

la
c
a

rd
 

a
n

d
 
m

a
rk

in
g

 
in

fo
r


m
a

ti
o

n
 f

o
r
 t

h
e

 o
th

e
r 

c
a

te
g
o

ri
e
s
 i

n
 w

h
ic

h
 

th
e

 a
ir

p
la

n
e
 i

s
 t

o
 b

e
 c

e
rt

if
ic

a
te

d
 m

u
s
t 

b
e
 

re
c
o

rd
e
d

 i
n

 t
h

e
 A

ir
p

la
n

e
 F

li
g

h
t 

M
a

n
u

a
l;

 
a

n
d (3

) 
A

 
re

fe
re

n
c
e
 

to
 

th
is

 
in

fo
r
m

a
ti

o
n

 

m
u

s
t 

b
e
 o

n
 a

 p
la

c
a

rd
 t

h
a

t 
a

ls
o

 i
n

d
ic

a
te

s
 

th
e

 c
a

te
g

o
ry

 o
n

 w
h

ic
h

 t
h

e
 p

la
c
a

rd
s
 a

n
d

 

m
a

rk
in

g
s
 a

re
 b

a
s
e
d

.

§
 2

3
.1

5
4

3
 

In
s
tr

u
m

e
n

t 
m

a
rk

in
g

s
: 

g
e

n


e
ra

l.

F
o

r
 e

a
c
h

 i
n

s
tr

u
m

e
n

t—
(a

) 
W

h
e

n
 m

a
rk

in
g

s
 
a

re
 
o

n
 t

h
e

 
c
o

v
e
r 

g
la

s
s
 

o
f 

th
e
 
in

s
tr

u
m

e
n

t,
 

th
e

re
 
m

u
s
t 

b
e
 

m
e
a

n
s
 

to
 

m
a

in
ta

in
 

th
e

 
c
o

rr
e
c
t 

a
li

g
n



m
e

n
t 

o
f 

th
e

 g
la

s
s
 c

o
v

e
r 

w
it

h
 t

h
e

 f
a

c
e

 o
f 

th
e

 d
ia

l;
 a

n
d

(b
) 

E
a

c
h

 
a

rc
 
a

n
d

 
li

n
e

 
m

u
s
t 

b
e
 
w

id
e
 

e
n

o
u

g
h

 
a

n
d

 l
o

c
a

te
d

 t
o

 b
e
 c

le
a

r
ly

 v
is

ib
le

 

to
 t

h
e

 p
il

o
t.

§
 
2

3
.
1

5
4

5
 

A
i
r
s

p
e

e
d

 i
n

d
i
c
a

t
o

r
.

C
a

) 
E

a
c

h
 

a
ir

s
p

e
e

d
 

in
d

ic
a

t
o

r
 

m
u

s
t
 

b
e

 

m
a

r
k

e
d

 t
o

 s
h

o
w

 c
a

li
b

r
a

t
e

d
 a

ir
s

p
e

e
d

.
(b

) 
T

h
e

 
fo

ll
o

w
in

g
 

m
a

rk
in

g
s
 

m
u

s
t 

b
e
 

m
a

d
e

:
(1

) 
F

o
r
 

th
e

 
n

e
v
e
r-

e
x

c
e
e
d

 
s
p

e
e
d

 
V

N
E

, 

a
 r

a
d

ia
l 

re
d

 l
in

e
.

(2
) 

F
o

r
 

th
e

 
c
a

u
ti

o
n

 
ra

n
g
e
, 

a
 

y
e

ll
o

w
 

a
rc

 e
x

te
n

d
in

g
 f

r
o

m
 t

h
e
 r

e
d

 l
in

e
 s

p
e
c
if

ie
d

 
in

 
s
u

b
p

a
ra

g
ra

p
h

 
( 1

) 
o

f 
th

is
 
p

a
ra

g
ra

p
h

 
to

 t
h

e
 u

p
p

e
r 

li
m

it
 o

f 
th

e
 g

re
e
n

 a
rc

 s
p

e
c
i

fi
e

d
 
in

 
s
u

b
p

a
ra

g
ra

p
h

 
(3

) 
o

f 
th

is
 
p

a
r
a


g
ra

p
h

.
(3

) 
F

o
r
 
th

e
 

n
o

rm
a

l 
o

p
e
ra

ti
n

g
 

ra
n

g
e
, 

a
 
g

re
e
n

 a
r
c

 w
it

h
 
th

e
 l

o
w

e
r 

li
m

it
 a

t 
V

B

w
it

h
 m

a
x

im
u

m
 w

e
ig

h
t 

a
n

d
 w

it
h

 l
a

n
d

in
g

 
g

e
a

r 
a

n
d

 
w

in
g

 
fl

a
p

s
 

re
tr

a
c
te

d
, 

a
n

d
 
th

e
 

u
p

p
e
r 

li
m

it
 
a

t 
th

e
 
m

a
x

im
u

m
 
s
tr

u
c
tu

ra
l 

c
ru

is
in

g
 

s
p

e
e
d

 
V

N
0
 

e
s
ta

b
li

s
h

e
d

 
u

n
d

e
r 

§ 
2

3
.1

5
0

5
(b

).
(4

) 
F

o
r
 

th
e
 

fl
a

p
 

o
p

e
ra

ti
n

g
 

ra
n

g
e
, 

a
 

w
h

it
e
 

a
rc

 
w

it
h

 
th

e
 

lo
w

e
r 

li
m

it
 

a
t 

V
B
o

a
t 

th
e

 m
a

x
im

u
m

 
w

e
ig

h
t,

 
a

n
d

 t
h

e
 u

p
p

e
r 

li
m

it
 

a
t 

ti
ie

 
fi

a
p

s
-e

x
te

n
d

e
d

 
s
p

e
e
d

 
V

F
E

 

e
s
ta

b
li

s
h

e
d

 u
n

d
e
r 

§ 
2
3
.1

5
1
1
.

(c
) 

I
f 

V
N

E
 
o

r 
V

N
0
 
v

a
r
y

 w
it

h
 a

lt
it

u
d

e
, 

th
e

re
 

m
u

s
t 

b
e
 

m
e
a

n
s
 

to
 

in
d

ic
a

te
 

to
 

th
e

 
p

il
o

t 
th

e
 

a
p

p
ro

p
ri

a
te

 
li

m
it

a
ti

o
n

s
 

th
ro

u
g

h
o

u
t 

th
e

 o
p

e
ra

ti
n

g
 a

lt
it

u
d

e
 r

a
n

g
e
.

§
 2

3
.1

5
4

7
 

M
a

g
n

e
ti

c
 

d
ir

e
c

ti
o

n
 

in
d

ic
a

to
r.

(a
) 

A
 

p
la

c
a

rd
 

m
e
e
ti

n
g

 
th

e
 

re
q

u
ir

e


m
e
n

ts
 o

f 
th

is
 s

e
c
ti

o
n

 m
u

s
t 

b
e
 i

n
s
ta

ll
e
d

 o
n

 
o

r 
n

e
a

r 
th

e
 m

a
g

n
e
ti

c
 d

ir
e
c
ti

o
n

 i
n

d
ic

a
to

r:
(b

) 
T

h
e

 
p

la
c
a

rd
 
m

u
s
t 

s
h

o
w

 
th

e
 
c

a
li


b

ra
ti

o
n

 o
f 

th
e
 i

n
s
tr

u
m

e
n

t 
in

 l
e

v
e

l 
fl

ig
h

t 
w

it
h

 t
h

e
 e

n
g
in

e
s
 o

p
e
ra

ti
n

g
.

(c
) 

T
h

e
 

p
la

c
a

rd
 

m
u

s
t 

s
ta

te
 

w
h

e
th

e
r 

th
e

 
c
a

li
b

ra
ti

o
n

 
w

a
s
 

m
a

d
e
 

w
it

h
 

ra
d

io
 

re
c
e
iv

e
r
s
 o

n
 o

r 
o

ff
.

(d
) 

E
a

c
h

 c
a

li
b

ra
ti

o
n

 r
e

a
d

in
g

 m
u

s
t 

b
e
 

in
 

te
rm

s
 

o
f 

m
a

g
n

e
ti

c
 

h
e
a

d
in

g
s
 

in
 

n
o

t 
m

o
re

 t
h

a
n

 3
0
 d

e
g

re
e
 i

n
c
re

m
e
n

ts
.

§
 2

3
.1

5
4

9
 

P
o

w
e

rp
la

n
t 

in
s
tr

u
m

e
n

ts
.

F
o

r
 
e
a

c
h

 
re

q
u

ir
e
d

 
p

o
w

e
rp

la
n

t 
in

s
tr

u


m
e
n

t—
(a

) 
E

a
c
h

 m
a

x
im

u
m

 a
n

d
, 

if
 a

p
p

li
c
a

b
le

, 
m

in
im

u
m

 
s
a

fe
 

o
p

e
ra

ti
n

g
 
li

m
it

 
m

u
s
t 

b
e
 

m
a

rk
e
d

 w
it

h
 a

 r
e

d
 r

a
d

ia
l 

li
n

e
;

(b
) 

E
a

c
h

 
n

o
rm

a
l 

o
p

e
ra

ti
n

g
 

ra
n

g
e
 

m
u

s
t 

b
e
 

m
a

rk
e
d

 
w

it
h

 
a

 
g
re

e
n

 
a

rc
 

n
o

t 
e
x

te
n

d
in

g
 

b
e
y

o
n

d
 

th
e

 
m

a
x

im
u

m
 

a
n

d
 

m
in

im
u

m
 

c
o

n
ti

n
u

o
u

s
 

s
a

fe
 

o
p

e
ra

ti
n

g
 

li
m

it
s
;

(c
) 

E
a

c
h

 
ta

k
e

o
ff

 
a

n
d

 
p

re
c
a

u
ti

o
n

a
ry

 
ra

n
g

e
 m

u
s
t 

b
e
 m

a
rk

e
d

 w
it

h
 a

 y
e

ll
o

w
 a

rc
; 

a
n

d
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(d
) 

E
a

c
h

 
e
n

g
in

e
 

s
p

e
e
d

 
ra

n
g

e
 
th

a
t 

is
 

re
s
tr

ic
te

d
 b

e
c
a

u
s
e
 
o

f 
e
x

c
e
s
s
iv

e
 v

ib
ra

ti
o

n
 

m
u

s
t 

b
e
 m

a
rk

e
d

 w
it

h
 
a

 r
e
d

 a
rc

.

§
 2

3
.1
5
5
1
 

O
il

 q
u

a
n

ti
ty

 i
n

d
ic

a
to

r.

E
a

c
h

 
o

il
 

q
u

a
n

ti
ty

 
in

d
ic

a
to

r 
m

u
s
t 

b
e
 

m
a

rk
e
d

 
in

 s
u

ff
ic

ie
n

t 
in

c
re

m
e
n

ts
 t

o
 i

n
d

i
c
a

te
 r

e
a

d
il

y
 a

n
d

 a
c
c
u

ra
te

ly
 t

h
e

 q
u

a
n

ti
ty

 
o

f 
o

il
.

§
 2

3
.1

5
5

3
 

F
u

e
l 

q
u

a
n

ti
ty

 i
n

d
ic

a
to

r.

I
f 

th
e

 
u

n
u

s
a

b
le

 
fu

e
l 

s
u

p
p

ly
 

fo
r
 

a
n

y
 

ta
n

k
 
e
x

c
e
e
d

s
 
o

n
e
 g

a
ll

o
n

, 
o

r 
fi

v
e

 
p

e
rc

e
n

t 
o

f 
th

e
 

ta
n

k
 

c
a

p
a

c
it

y
, 

w
h

ic
h

e
v
e
r 

is
 

g
re

a
te

r,
 a

 r
e
d

 a
rc

 m
u

s
t 

b
e
 m

a
rk

e
d

 o
n

 i
ts

 
in

d
ic

a
to

r 
e
x

te
n

d
in

g
 
fr

o
m

 
th

e
 
c
a

li
b

ra
te

d
 

z
e
ro

 
re

a
d

in
g

 
to

 
th

e
 
lo

w
e
s
t 

re
a

d
in

g
 

o
b


ta

in
a

b
le

 i
n

 l
e

v
e

l 
fl

ig
h

t.

§
 2

3
.1

5
5

5
 

C
o

n
tr

o
l 

m
a

rk
in

g
s
.

(a
) 

E
a

c
h

 
c
o

c
k

p
it

 
c
o

n
tr

o
l,

 
o

th
e
r 

th
a

n
 

p
r
im

a
ry

 f
li

g
h

t 
c
o

n
tr

o
ls

 a
n

d
 s

im
p

le
 p

u
s
h

 
b

u
tt

o
n

 
ty

p
e
 

s
ta

rt
e
r 

s
w

it
c
h

e
s
, 

m
u

s
t 

b
e
 

p
la

in
ly

 
m

a
rk

e
d

 
a

s
 

to
 

it
s
 

fu
n

c
ti

o
n

 
a

n
d

 
m

e
th

o
d

 o
f 

o
p

e
ra

ti
o

n
.

(b
) 

E
a

c
h

 
s
e
c
o

n
d

a
ry

 
c
o

n
tr

o
l 

m
u

s
t 

b
e
 

s
u

it
a

b
ly

 m
a

rk
e
d

.
(c

) 
F

o
r
 
p

o
w

e
r 
p

la
n

t 
fu

e
l 

c
o

n
tr

o
ls

—
(1

) 
E

a
c
h

 
fu

e
l 

ta
n

k
 

s
e
le

c
to

r 
c
o

n
tr

o
l 

m
u

s
t 

b
e
 m

a
rk

e
d

 t
o

 i
n

d
ic

a
te

 t
h

e
 p

o
s
it

io
n

 
c
o

rr
e
s
p

o
n

d
in

g
 t

o
 e

a
c
h

 t
a

n
k

 a
n

d
 t

o
 e

a
c
h

 
e
x

is
ti

n
g

 c
ro

s
s
 f

e
e

d
 p

o
s
it

io
n

;
(2

) 
If

 
s
a

fe
 
o

p
e
ra

ti
o

n
 r

e
q

u
ir

e
s
 t

h
e

 u
s
e
 

o
f 

a
n

y
 t

a
n

k
s
 i

n
 a

 s
p

e
c
if

ic
 s

e
q

u
e
n

c
e
, 

th
a

t 
s
e
q

u
e
n

c
e
 m

u
s
t 

b
e
 m

a
rk

e
d

 o
n

 o
r 

n
e
a

r 
th

e
 

s
e
le

c
to

r 
fo

r
 t

h
o

s
e
 t

a
n

k
s

; 
a

n
d

(3
) 

E
a

c
h

 v
a

lv
e
 c

o
n

tr
o

l 
fo

r
 a

n
y
 e

n
g
in

e
 

o
f 

a
 

m
u

lt
ie

n
g
in

e
 

a
ir

p
la

n
e
 

m
u

s
t 

b
e
 

m
a

rk
e
d

 
to

 
in

d
ic

a
te

 
th

e
 

p
o

s
it

io
n

 
c
o

rr
e


s
p

o
n

d
in

g
 t

o
 e

a
c
h

 e
n

g
in

e
 c

o
n

tr
o

ll
e
d

.
(d

) 
T

h
e

 u
s
a

b
le

 
c
a

p
a

c
it

y
 
o

f 
e
a

c
h

 t
a

n
k

 
m

u
s
t 

b
e
 m

a
rk

e
d

 o
n

 o
r 

n
e
a

r 
e
a

c
h

 s
e
le

c
to

r 
c
o

n
tr

o
ll

in
g

 t
h

a
t 

ta
n

k
.

(e
) 

F
o

r
 

a
c
c
e
s
s
o
ry

, 
a

u
x

il
ia

ry
, 

a
n

d
 

e
n

te
rg

e
n

c
y
 c

o
n

tr
o

ls
—

C
l)

 
If

 
re

tr
a

c
ta

b
le

 
la

n
d

in
g

 
g

e
a

r 
is

 
u

s
e
d

, 
th

e
 
in

d
ic

a
to

r 
re

q
u

ir
e
d

 
b

y
 

§ 
2
3
.7

2
9
 

m
u

s
t 

b
e
 

m
a

rk
e
d

 
s
o
 

th
a

t 
th

e
 

p
il

o
t 

c
a

n
, 

a
t 

a
n

y
 

ti
m

e
, 

a
s
c
e
rt

a
in

 
th

a
t 

th
e

 
w

h
e
e
ls

 
a

re
 

s
e
c
u

re
d

 
in

 
th

e
 

e
x

tr
e
m

e
 

p
o

s
it

io
n

s
; 

a
n

d (2
) 

E
a

c
h

 
e
m

e
rg

e
n

c
y

 
c
o

n
tr

o
l 

m
u

s
t 

b
e
 

re
d

 
a

n
d

 
m

u
s
t 

b
e
 
m

a
rk

e
d

 
a

s
 
to

 
m

e
th

o
d

 
o

f 
o

p
e
ra

ti
o

n
.

§
 2

3
.1

5
5

7
 

M
is

c
e

ll
a

n
e

o
u

s
 

m
a

rk
in

g
s
 

a
n

d
 

p
la

c
a

rd
s
.

(a
) 

B
a

g
g

a
g

e
 a

n
d

 c
a

r
g

o
 c

o
m

p
a

r
t

m
e

n
t

s
,

a
n

d
 "

b
a

ll
a

s
t
 
l
o

c
a

t
i
o

n
. 

E
a

c
h

, 
b

a
g

g
a

g
e

 
a
n

d
.

c
a

r
g

o
 c

o
m

p
a

r
t

m
e

n
t

, 
a

n
d

 e
a

c
h

 b
a

ll
a

s
t

 l
o



c
a

ti
o

n
, 

m
u

s
t 

h
a

v
e
 a

 p
la

c
a

rd
 s

ta
ti

n
g

 a
n

y
 

li
m

it
a

ti
o

n
s
 o

n
 c

o
n

te
n

ts
, 

in
c
lu

d
in

g
 w

e
ig

h
t,

 
th

a
t 

a
re

 n
e
c
e
s
s
a

ry
 u

n
d

e
r 

th
e

 l
o

a
d

in
g

 r
e


q

u
ir

e
m

e
n

ts
.

(b
) 

S
e
a

ts
. 

I
f 

th
e
 m

a
x

im
u

m
 a

ll
o

w
a

b
le

 
w

e
ig

h
t 

to
 b

e
 c

a
rr

ie
d

 i
n

 a
 s

e
a

t 
is

 l
e
s
s
 t

h
a

n
 

1
7
0
 p

o
u

n
d

s
, 

a
 p

la
c
a

rd
 s

ta
ti

n
g

 
th

e
 l

e
s
s
e
r 

w
e

ig
h

t 
m

u
s
t 

b
e
 p

e
rm

a
n

e
n

tl
y

 a
tt

a
c
h

e
d

 t
o

 
th

e
 s

e
a

t 
s
tr

u
c
tu

re
.

(c
) 

F
u

e
l 

a
n

d
 
o

il
 
fi

ll
e

r
 
o
p

e
n

in
g

s
. 

T
h

e
 

fo
ll

o
w

in
g

 
m

u
s
t 

b
e
 

m
a

rk
e
d

 
o

n
 

o
r 

n
e
a

r 
e
a

c
h

 a
p

p
ro

p
ri

a
te

 f
il

le
r
 c

o
v
e
r:

(1
) 

T
h

e
 

w
o

rd
 

“
fu

e
l”

, 
th

e
 

m
in

im
u

m
 

fu
e
l 

g
ra

d
e
 o

r 
d

e
s
ig

n
a

ti
o

n
 f

o
r
 t

h
e
 e

n
g
in

e
s
, 

a
n

d
 t

h
e

 u
s
a

b
le

 f
u

e
l 

ta
n

k
 c

a
p

a
c
it

y
.

(2
) 

T
h

e
 
w

o
rd

 
“
o

il
”
 

a
n

d
 

th
e
 

o
il

 
ta

n
k

 
c
a

p
a

c
it

y
.

(d
) 

E
m

e
r
g

e
n

c
y

 
e

x
it

 
p

la
c
a

r
d

s
. 

E
a

c
h

 
p

la
c
a

rd
 

a
n

d
 
o

p
e
ra

ti
n

g
 

c
o

n
tr

o
l 

fo
r
 
e
a

c
h

 
e
m

e
rg

e
n

c
y
 e

x
it

 m
u

s
t 

b
e
 r

e
d

. 
A

 p
la

c
a

rd
 

m
u

s
t 

b
e
 n

e
a

r 
e
a

c
h

 
e
m

e
rg

e
n

c
y
 
e

x
it

 c
o

n


tr
o

l 
a

n
d

 m
u

s
t 

c
le

a
r
ly

 i
n

d
ic

a
te

 
th

e
 
lo

c
a


ti

o
n

 
o

f 
th

a
t 

e
x

it
 

a
n

d
 

it
s
 

m
e
th

o
d

 
o

f 
o

p
e
ra

ti
o

n
.

§
 2

3
.1

5
5

9
 

O
p

e
ra

ti
n

g
 

li
m

it
a

ti
o

n
s
 

p
la

c


a
rd

.

(a
) 

T
h

e
r
e

 m
u

s
t 

o
e
 a

 p
la

c
a

rd
 
in

 c
le

a
r 

v
ie

w
 o

f 
th

e
 p

il
o

t 
s
ta

ti
n

g
: 

“
T

h
is

 a
ir

p
la

n
e

m
u

s
t 

b
e
 
o

p
e
ra

te
d

 
a
s
 
a

--
--

--
--

o
r

--
--

--
--

-
c
a

te
g

o
ry

 a
ir

p
la

n
e
 i

n
 c

o
m

p
li

a
n

c
e
 w

it
h

 t
h

e
 

o
p

e
ra

ti
n

g
 l

im
it

a
ti

o
n

s
 s

ta
te

d
 i

n
 t

h
e
 f

o
r
m

 
o

f 
p

la
c
a

rd
s
, 

m
a

rk
in

g
s
, 

a
n

d
 m

a
n

u
a

ls
”
 (

in


s
e
rt

 c
o

rr
e
c
t 

c
a

te
g

o
r
ie

s
).

(b
) 

T
h

e
r
e

 m
u

s
t 

b
e
 a

 p
la

c
a

rd
 i

n
 c

le
a

r 
v
ie

w
 
o

f 
th

e
 
p

il
o

t 
th

a
t 

s
p

e
c
if

ie
s
 t

h
e

 
k

in
d

 
o

f 
o

p
e
ra

ti
o

n
s
 (

s
u

c
h

 a
s
 V

F
R

, 
IF

R
, 

d
a

y
, 

o
r 

n
ig

h
t)

 
a

n
d

 t
h

e
 m

e
te

o
ro

lo
g

ic
a

l 
c
o

n
d

it
io

n
s
 

(s
u

c
h

 
a

s
 i

c
in

g
 
c
o

n
d

it
io

n
s
) 

to
 
w

h
ic

h
 t

h
e

 
o

p
e
ra

ti
o

n
 
o

f 
th

e
 

a
ir

p
la

n
e
 

is
 

li
m

it
e
d

, 
o

r 
fr

o
m

 w
h

ic
h

 i
t 

is
 p

ro
h

ib
it

e
d

, 
b

y
 t

h
e

 e
q

u
ip


m

e
n

t 
in

s
ta

ll
e
d

.

§
 2

3
.1

5
6

1
 

S
a

fe
ty

 e
q

u
ip

m
e

n
t.

(a
) 

S
a

fe
ty

 e
q

u
ip

m
e
n

t 
m

u
s
t 

b
e
 p

la
in

ly
 

m
a

rk
e
d

 a
s
 t

o
 m

e
th

o
d

 o
f 

o
p

e
ra

ti
o

n
.

(b
) 

S
to

w
a

g
e
 

p
ro

v
is

io
n

s
 

fo
r
 

re
q

u
ir

e
d

 
s
a

fe
ty

 e
q

u
ip

m
e
n

t 
m

u
s
t 

b
e
 m

a
rk

e
d

 f
o

r
 t

h
e
 

b
e
n

e
fi

t 
o

f 
o

c
c
u

p
a

n
ts

.

§
2

3
.1

5
6

3
 

A
ir

s
p

e
e

d
 p

la
c

a
rd

s
.

(a
) 

F
o

r
 a

ll
 
a

ir
p

la
n

e
s
. 

T
h

e
r
e

 m
u

s
t 

b
e
 

a
n

 a
ir

s
p

e
e
d

 p
la

c
a

rd
 i

n
 c

le
a

r 
v
ie

w
 o

f 
th

e
 

p
il

o
t 

a
n

d
 
a

s
 
c
lo

s
e
 
a
s
 
p

ra
c
ti

c
a

b
le

 
to

 
th

e
 

a
ir

s
p

e
e
d

 
in

d
ic

a
to

r.
 

T
h

is
 

p
la

c
a

rd
 

m
u

s
t 

li
s

t: (1
) 

T
h

e
 

m
a

x
im

u
m

 
s

p
e

e
d

 
fo

r
 

la
n

d
in

g
 

g
e

a
r
 

o
p

e
r
a

t
io

n
 

V
L

O
 

a
n

d
 

t
h

e
 

m
a

x
im

u
m

 

s
p

e
e

d
, 

w
it

h
, 

la
n

d
in

g
 

g
e

a
r
 

e
x

t
e

n
d

e
d

 
V

L
B

,

if
 

th
e

 
a

ir
p

la
n

e
 

h
a

s
 

re
tr

a
c
ta

b
le

 
la

n
d

in
g

 
g

e
a

r
;

(2
) 

T
h

e
 

d
e
s
ig

n
 

m
a

n
e
u

v
e
ri

n
g
 

s
p

e
e
d

v
A; (3

) 
T

h
e

 m
in

im
u

m
 c

o
n

tr
o

l 
s
p

e
e
d

 V
M

C
; 

a
n

d (4
) 

T
h

e
 

d
e
m

o
n

s
tr

a
te

d
 

c
ro

s
s
w

in
d

 
v

e


lo
c
it

y
.

(b
) 

F
o

r
 
a

ir
p

la
n

e
s
 
o

f 
m

o
r
e

 
th

a
n

 
6
,0

0
0
 

p
o
u

n
d

s
. 

T
h

e
 p

la
c
a

rd
 r

e
q

u
ir

e
d

 b
y
 p

a
ra


g

ra
p

h
 

(a
) 

o
f 

th
is

 
s
e
c
ti

o
n

 
m

u
s
t 

a
ls

o
 

in
c
lu

d
e
—

(1
) 

T
h

e
 r

e
c
o

m
m

e
n

d
e
d

 c
li

m
b

 s
p

e
e
d

;
(2

) 
T

h
e

 b
e
s
t 

a
n

g
le

 o
f 

c
li

m
b

 s
p

e
e
d

 V
x

;

(3
) 

T
h

e
 

e
n

g
in

e
 -

 i
n

o
p

e
ra

ti
v

e
 -

 c
li

m
b

 
s
p

e
e
d

; 
a

n
d

(4
) 

T
h

e
 a

p
p

ro
a

c
h

 s
p

e
e
d

s
.

§
 2

3
.1

5
6

7
 

F
li

g
h

t 
m

a
n

e
u

v
e

r 
p

la
c

a
rd

.

(a
) 

F
o

r
 

n
o

rm
a

l 
c
a

te
g

o
ry

 
a

ir
p

la
n

e
s
, 

th
e
re

 m
u

s
t 

b
e
 a

 p
la

c
a

rd
 i

n
 f

r
o

n
t 

o
f 

a
n

d
 

in
 
c
le

a
r 

v
ie

w
 

o
f 

th
e

 
p

il
o

t 
s
ta

ti
n

g
: 

“
N

o
 

a
c
ro

b
a

ti
c
 

m
a

n
e
u

v
e
rs

, 
in

c
lu

d
in

g
 

s
p

in
s
, 

a
p

p
ro

v
e
d

.”
(b

) 
F

o
r
 

u
ti

li
ty

 
c

a
te

g
o

ry
 

a
ir

p
la

n
e
s
,

th
e
re

 
m

u
s
t 

b
e
 

a
 

p
la

c
a

rd
 

in
 

c
le

a
r 

v
ie

w
 

o
f 

th
e
 
p

il
o

t 
s
ta

ti
n

g
: 

“
A

c
ro

b
a

ti
c

 
m

a
n

e
u


v
e
rs

 a
re

 l
im

it
e
d

 t
o

 t
h

e
 f

o
ll

o
w

in
g

--
--

--
--

”
(l

is
t 

a
p

p
ro

v
e
d

 m
a

n
e

u
v

e
r
s

).
(c

) 
F

o
r
 

a
c
ro

b
a

ti
c
 

c
a

te
g

o
ry

 
a

ir
p

la
n

e
s
, 

th
e
re

 
m

u
s
t 

b
e
 

a
 

p
la

c
a

rd
 

in
 

c
le

a
r 

v
ie

w
 

o
f 

th
e
 

p
il

o
t 

li
s
ti

n
g

 
th

e
 

a
p

p
ro

v
e
d

 
a

c
ro


b

a
ti

c
 
m

a
n

e
u

v
e
rs

 
a

n
d

 
th

e
 
re

c
o

m
m

e
n

d
e
d

 
e
n

tr
y

 
a

ir
s
p

e
e
d

 
fo

r
 

e
a

c
h

. 
I
f 

in
v
e
rt

e
d

 
fl

ig
h

t 
m

a
n

e
u

v
e
rs

 
a

re
 
n

o
t 

a
p

p
ro

v
e
d

, 
th

e
 

p
la

c
a

rd
 

m
u

s
t 

b
e
a

r 
a

 
n

o
ta

ti
o

n
 

to
 

th
is

 
e
ff

e
c
t.

A
i
r
p
l
a
n
e
 
F
l
i
g
h
t
 
M

a
n
u
a
l

 

§
 2

3
.1

5
8

1
 

G
e

n
e

ra
l.

(a
) 

F
u

r
n

is
h

in
g

 i
n

fo
r
m

a
ti

o
n

. 
T

h
e

 a
p


p

li
c
a

b
le

 
in

fo
r
m

a
ti

o
n

 
in

 
§§

 2
3
.1

5
8
3
 

th
ro

u
g

h
 2

3
.1

5
8
9
 m

u
s
t 

b
e
 f

u
rn

is
h

e
d

—
(1

) 
F

o
r
 

e
a

c
h

 
a

ir
p

la
n

e
 

o
f 

m
o

re
 

th
a

n
6

,
0

0
0

 
p

o
u

n
d

s
 

m
a

x
im

u
m

 
w

e
ig

h
t,

 
in

 
a

n
 

A
ir

p
la

n
e

 F
li

g
h

t 
M

a
n

u
a

l;
 a

n
d

(2
) 

F
o

r
 e

a
c
h

 a
ir

p
la

n
e
 o

f 
6
,0

0
0
 p

o
u

n
d

s
 

o
r 

le
s
s
 m

a
x

im
u

m
 w

e
ig

h
t,

 
in

 a
n

 A
ir

p
la

n
e
 

F
li

g
h

t 
M

a
n

u
a

l 
o

r 
in

 a
n

y
 c

o
m

b
in

a
ti

o
n

 o
f 

m
a

n
u

a
ls

, 
m

a
rk

in
g

s
, 

a
n

d
 p

la
c
a

rd
s
.

(b
) 

A
p

p
r
o

v
a

l 
a

n
d

 
s
e

g
r
e

g
a

ti
o
n

 
o

f 
in



fo
r
m

a
ti

o
n

. 
E

a
c
h

 
p

a
rt

 
o

f 
A

ir
p

la
n

e
 

F
li

g
h

t 
M

a
n

u
a

l 
c
o

n
ta

in
in

g
 

in
fo

r
m

a
ti

o
n

 
p

re
s
c
ri

b
e
d

 i
n

 
§§

 2
3
.1

5
8
3
 
th

ro
u

g
h

 2
3
.1

5
8
9
 

m
u

s
t 

b
e
 a

p
p

ro
v
e
d

, 
s
e
g

re
g
a

te
d

, 
id

e
n

ti
fi

e
d

, 
a

n
d

 c
le

a
r
ly

 
d

is
ti

n
g
u

is
h

e
d

 f
r
o

m
 e

a
c
h

 u
n


a

p
p

r
o

v
e

d
 p

a
r
t
 o

f 
t
h

a
t
 m

a
n

u
a

l.
C

c
) 

A
d

d
i
t

i
o

n
a

l
 

i
n

f
o

r
m

a
t

i
o

n
. 

A
n

y
 

in


fo
r
m

a
t
io

n
. 

n
o

t
 

s
p

e
c

if
ie

d
 

in
 

§
§
 2

3
.1

5
8

3

th
ro

u
g

h
 2

3
.1

5
8
9
 t

h
a

t 
is

 r
e
q

u
ir

e
d

 f
o

r
 s

a
fe

 
o

p
e
ra

ti
o

n
 b

e
c
a

u
s
e
 o

f 
u

n
u

s
u

a
l 

d
e
s
ig

n
, 

o
p


e
r
a

ti
n

g
, 

o
r 

h
a

n
d

li
n

g
 

c
h

a
ra

c
te

ri
s
ti

c
s
, 

m
u

s
t 

b
e
 f
u

rn
is

h
e
d

.

§
 2

3
.1

5
8

3
 

O
p

e
ra

ti
n

g
 l

im
it

a
ti

o
n

s
.

(a
) 

A
ir

s
p

e
e
d

 
li

m
it

a
ti

o
n

s
. 

In
fo

r
m

a


ti
o

n
 

n
e
c
e
s
s
a

ry
 

fo
r
 

th
e

 
m

a
rk

in
g

 
o

f 
th

e
 

a
ir

s
p

e
e
d

 
li

m
it

s
 

o
n

 
th

e
 

in
d

ic
a

to
r 

a
s
 

r
e


q

u
ir

e
d

 
in

 
§ 

2
3
.1

5
4
5
 

m
u

s
t 

b
e
 

fu
rn

is
h

e
d

, 
in

c
lu

d
in

g
 V

A
 a

n
d

 V
L

0
. 

T
h

e
 s

ig
n

if
ic

a
n

c
e
 

o
f 

e
a

c
h

 l
im

it
a

ti
o

n
 a

n
d

 o
f 

th
e
 c

o
lo

r 
c
o

d
in

g
 

m
u

s
t 

b
e
 e

x
p

la
in

e
d

.
(b

) 
P

o
w

e
r
p

la
n

t 
li

m
it

a
ti

o
n

s
. 

In
fo

r


m
a

ti
o

n
 m

u
s
t 

b
e
 f

u
rn

is
h

e
d

 t
o

 e
x

p
la

in
 t

h
e
 

p
o

w
e
rp

la
n

t 
li

m
it

a
ti

o
n

s
 

a
n

d
 

to
 

a
ll

o
w

 
m

a
r

k
i
n

g
 

th
e

 
in

s
tr

u
m

e
n

ts
 

u
n

d
e
r 

§ 
2
3
.1

5
4
9
.

(c
) 

W
e

i
g

h
t
.
 

T
h

e
 

a
ir

p
la

n
e
 

fl
ig

h
t 

m
a

n
u

a
l 

m
u

s
t 

in
c
lu

d
e
—

(1
) 

T
h

e
 m

a
x

im
u

m
 w

e
ig

h
t;

(2
) 

T
h

e
 
e
m

p
ty

 
w

e
ig

h
t 

a
n

d
 
c
e
n

te
r 

o
f 

g
r
a

v
it

y
 l

o
c
a

ti
o

n
;

( 3
 ) 

T
h

e
 u

s
e
fu

l 
lo

a
d

 ; 
a

n
d

(4
) 

T
h

e
 

c
o

m
p

o
s
it

io
n

 
o

f 
th

e
 

u
s
e
fu

l 
lo

a
d

, 
in

c
lu

d
in

g
 
th

e
 
to

ta
l 

w
e
ig

h
t 

o
f 

fu
e
l 

a
n

d
 o

il
 w

it
h

 f
u

ll
 t

a
n

k
s
.

(d
) 

L
o

a
d

 
d

is
tr

ib
u

ti
o

n
. 

T
h

e
 

e
s
ta

b


li
s
h

e
d

 
c
e
n

te
r 

o
f 

g
r
a

v
it

y
 
li

m
it

s
 
m

u
s
t 

b
e
 

fu
rn

is
h

e
d

. 
I
f 

th
e
 a

v
a

il
a

b
le

 l
o

a
d

in
g

 s
p

a
c
e
 

is
 

a
d

e
q

u
a

te
ly

 
p

la
c
a

rd
e
d

 
o

r 
a

rr
a

n
g

e
d

 
s
o
 

th
a

t 
n

o
 

re
a

s
o

n
a

b
le

 
d

is
tr

ib
u

ti
o

n
 

o
f 

th
e
 

u
s
e
fu

l 
lo

a
d

 
li

s
te

d
 

in
 

p
a

ra
g

ra
p

h
 

(c
) 

o
f 

th
is

 
s
e
c
ti

o
n

 
w

il
l 

re
s
u

lt
 

in
 

a
 

c
e
n

te
r 

o
f 

g
r
a

v
it

y
 
o

u
ts

id
e
 
o

f 
th

e
 
s
ta

te
d

 
li

m
it

s
, 

th
e
 

A
ir

p
la

n
e
 

F
li

g
h

t 
M

a
n

u
a

l 
(w

h
e

re
 

r
e


q

u
ir

e
d

) 
n

e
e
d

 
n

o
t 

in
c
lu

d
e
 

a
n

y
 
in

fo
r
m

a


ti
o

n
 o

th
e
r 

th
a

n
 t

h
e
 s

ta
te

m
e
n

t 
o

f 
c
e
n

te
r 

o
f 

g
r
a

v
it

y
 

li
m

it
s
. 

In
 

o
th

e
r 

c
a

s
e
s
, 

th
e
 

m
a

n
u

a
l 

m
u

s
t 

in
c
lu

d
e
 

e
n

o
u

g
h

 
in

fo
r
m

a


ti
o

n
 

to
 

in
d

ic
a

te
 

lo
a

d
in

g
 

c
o

m
b

in
a

ti
o

n
s
 

th
a

t 
w

il
l 

k
e
e
p

 t
h

e
 c

e
n

te
r 

o
f 

g
r
a

v
it

y
 w

it
h


in

 e
s
ta

b
li

s
h

e
d

 l
im

it
s
.

(e
) 

M
a

n
e

u
v

e
r
s

. 
T

h
e

 
fo

ll
o

w
in

g
 

a
u


th

o
ri

z
e
d

 
m

a
n

e
u

v
e
rs

, 
a

p
p

ro
p

ri
a

te
 

a
ir


s
p

e
e
d

 
li

m
it

a
ti

o
n

s
, 

a
n

d
 

u
n

a
u

th
o

ri
z
e
d

 
m

a
n

e
u

v
e
rs

 
m

u
s
t 

b
e
 

fu
rn

is
h

e
d

 
a

s
 

p
r
e


s
c
ri

b
e
d

 i
n

 t
h

is
 s

e
c
ti

o
n

.
(1

) 
N

o
r
m

a
l 

c
a

te
g

o
r
y

 
a

ir
p

la
n

e
s
. 

F
o

r
 

n
o

rm
a

l 
c
a

te
g

o
ry

 
a

ir
p

la
n

e
s
, 

a
c
ro

b
a

ti
c
 

m
a

n
e
u

v
e
rs

, 
in

c
lu

d
in

g
 

s
p

in
s
, 

a
re

 
u

n
a

u


th
o

ri
z
e
d

. 
I
f 

th
e
 

a
ir

p
la

n
e
 

h
a

s
 

b
e
e
n

 
s
h

o
w

n
 t

o
 b

e
 “

c
h

a
ra

c
te

ri
s

ti
c
a

ll
y

 i
n

c
a

p
a

b
le

 
o

f 
s
p

in
n

in
g
”
 
u

n
d

e
r 

§ 
2

3
.2

2
1

(d
),

 a
 
s
ta

te


m
e
n

t 
to

 
th

is
 

e
ff

e
c
t 

m
u

s
t 

b
e
 

e
n

te
re

d
. 

O
th

e
r 

n
o

rm
a

l 
c
a

te
g

o
ry

 
a

ir
p

la
n

e
s
 

m
u

s
t 

b
e

 p
la

c
a

r
d

e
d

 a
g

a
in

s
t
 s

p
in

s
.

(2
) 

U
t

i
l
i
t

y
 

c
a

t
e

g
o

r
y

 
a

i
r

p
l
a

n
e

s
. 

F
o

r
 

u
t
il

it
y

 
c

a
t
e

g
o

r
y

 
a

ir
p

la
n

e
s

, 
a

u
t
h

o
r
iz

e
d
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m
a

n
e

u
v

e
r
s

 s
h

o
w

n
 
I
n

 
t

h
e

 
t

y
p

e
 
f
l
i
g

h
t

 
t
e

s
t
s

 
m

u
s

t
 
b

e
 f

u
r
n

is
h

e
d

, 
t

o
g

e
t

h
e

r
 w

it
h

 r
e
c
o

m


m
e
n

d
e
d

 e
n

t
r

y
 s

p
e

e
d

s
. 

N
o

 o
th

e
r 

m
a

n
e
u


v

e
r
 

is
 

a
u

th
o

ri
z
e
d

. 
I

f
 

th
e
 

a
ir

p
la

n
e
 

h
a

s
 

b
e
e
n

 s
h

o
w

n
 t

o
 b

e
 “

c
h

a
ra

c
te

ri
s
ti

c
a

ll
y

 i
n


c
a

p
a

b
le

 
o

f 
s
p

in
n

in
g
”
 
u

n
d

e
r 

§ 
2

3
.2

2
1

(d
),

 
a

 
s
ta

te
m

e
n

t 
to

 
th

is
 

e
ff

e
c
t 

m
u

s
t 

b
e
 

e
n

te
re

d
.

(3
) 

A
c
ro
b
a
ti
c
 c
a
te

g
o

r
y

 a
ir

p
la

n
e

s
. 

F
o

r
 

a
c
ro

b
a

ti
c
 

c
a

te
g

o
ry

 
a

ir
p

la
n

e
s
, 

th
e

 
a

p


p
ro

v
e

d
 

fl
ig

h
t 

m
a

n
e
u

v
e
rs

 
s
h

o
w

n
 

in
 

th
e
 

ty
p

e
 

fl
ig

h
t 

te
s
ts

 
m

u
s
t 

b
e
 

in
c
lu

d
e
d

, 
to


g

e
th

e
r 

w
it

h
 r

e
c
o

m
m

e
n

d
e
d

 
e
n

tr
y

 s
p

e
e
d

s
. 

A
 p

la
c
a

rd
 l

is
ti

n
g

 t
h

e
 u

s
e
 o

f 
th

e
 c

o
n

tr
o

ls
 

re
q

u
ir

e
d

 
to

 
re

c
o

v
e
r 

fr
o

m
 
s
p

in
n

in
g
 

m
a


n

e
u

v
e
rs

 m
u

s
t 

b
e
 i

n
 t

h
e

 
c
o

c
k

p
it

.
(f

) 
F

li
g

h
t 

lo
a

d
 

fa
c
to

r
. 

T
h

e
 

p
o

s
it

iv
e
 

li
m

it
 

lo
a

d
 

fa
c
to

rs
, 

in
 

g
’s

, 
m

u
s
t 

b
e
 

fu
rn

is
h

e
d

.
(g

) 
F

li
g

h
t 

c
r
e
w

. 
I
f 

a
 
fl

ig
h

t 
c
re

w
 
o

f 
m

o
re

 t
h

a
n

 o
n

e
 i

s
 r

e
q

u
ir

e
d

 f
o

r
 s

a
fe

ty
, 

th
e

 
n

u
m

b
e
r 

a
n

d
 
fu

n
c
ti

o
n

s
 
o

f 
th

e
 
m

in
im

u
m

 
fl

ig
h

t 
c
re

w
 m

u
s
t 

b
e
 f

u
rn

is
h

e
d

.
(h

) 
K

in
d

s
 o

f 
o

p
e

r
a

ti
o

n
. 

T
h

e
 k

in
d

s
 o

f 
o

p
e
ra

ti
o

n
 

(s
u

c
h

 
a

s
 

V
F

R
, 

IF
R

, 
d

a
y
, 

o
r
 

n
ig

h
t)

 
in

 w
h

ic
h

 t
h

e
 a

ir
p

la
n

e
 m

a
y

 o
r
 m

a
y

 
n

o
t 

b
e
 u

s
e
d

, 
a

n
d

 t
h

e
 m

e
te

o
ro

lo
g

ic
a

l 
c
o

n


d
it

io
n

s
 
u

n
d

e
r 

w
h

ic
h

 i
t 

m
a

y
 
o

r
 m

a
y

 n
o

t 
b

e
 

u
s
e
d

, 
m

u
s
t 

b
e
 

fu
rn

is
h

e
d

. 
A

n
y

 
in


s
ta

ll
e
d

 e
q

u
ip

m
e
n

t 
th

a
t 

a
ff

e
c
ts

 a
n

y
 o

p
e
r

a
ti

n
g

 l
im

it
a

ti
o

n
 m

u
s
t 

b
e
 l

is
te

d
 a

n
d

 i
d

e
n


ti

fi
e

d
 a

s
 t

o
 o

p
e
ra

ti
o

n
a

l 
fu

n
c
ti

o
n

.
(i

) 
I
f
 t

h
e

 u
n

u
s
a

b
le

 f
u

e
l 

s
u

p
p

ly
 i

n
 a

n
y

 
ta

n
k

 
e
x

c
e
e
d

s
 

fi
v

e
 

p
e
rc

e
n

t 
o

f 
th

e
 

ta
n

k
 

c
a

p
a

c
it

y
, 

o
r 

o
n

e
 

g
a

ll
o

n
, 

w
h

ic
h

e
v

e
r 

is
 

g
re

a
te

r,
 

in
fo

r
m

a
ti

o
n

, 
s
h

o
w

in
g
 

th
a

t 
th

e
 

fu
e

l 
re

m
a

in
in

g
 

in
 

th
e

 
ta

n
k

 
w

h
e
n

 
th

e
 

q
u

a
n

ti
ty

 
in

d
ic

a
to

r 
re

a
d

s
 

“
z
e

r
o

" 
c
a

n
n

o
t 

b
e
 

s
a

fe
ly

 
u

s
e
d

 
in

 
fl

ig
h

t,
 

m
u

s
t 

b
e
 

fu
r


n
is

h
e
d

. 
T

h
is

 i
n

fo
r
m

a
ti

o
n

 m
u

s
t 

b
e
 i

n
 t

h
e

 
A

ir
p

la
n

e
 

F
li

g
h

t 
M

a
n

u
a

l 
(i

f 
p

r
o

v
id

e
d

) 
a

n
d

 o
n

 a
 p

la
c
a

rd
.

§
 2

3
.1

5
8

5
 

O
p

e
ra

ti
n

g
 p

ro
c

e
d

u
re

s
.

(a
) 

F
o

r
 

e
a

c
h

 
a

ir
p

la
n

e
, 

in
fo

r
m

a
ti

o
n

 
c
o

n
c
e
rn

in
g

 
n

o
rm

a
l 

a
n

d
 
e
m

e
rg

e
n

c
y
 p

r
o


c
e
d

u
re

s
 a

n
d

 o
th

e
r 

p
e
rt

in
e
n

t 
in

fo
r
m

a
ti

o
n

 
n

e
c
e
s
s
a

ry
 

to
 

s
a

fe
 

o
p

e
ra

ti
o

n
 

m
u

s
t 

b
e
 

fu
rn

is
h

e
d

.
(b

) 
F

o
r
 a

ir
p

la
n

e
s
 o

f 
m

o
re

 
th

a
n

 
6
,0

0
0
 

p
o
u

n
d

s
 m

a
x

im
u

m
 w

e
ig

h
t,

 p
ro

c
e
d

u
re

s
 a

n
d

 
p

e
rt

in
e
n

t 
in

fo
r
m

a
ti

o
n

 r
e

la
ti

n
g

 t
o

 t
h

e
 u

s
e
 

o
f 

th
e

 
a

ir
s
p

e
e
d

s
 
p

re
s
c
ri

b
e
d

 
in

 
S 

2
3
.1

5
6
3
 

(b
) 

m
u

s
t 

b
e
 f

u
rn

is
h

e
d

.

§
 2

3
.1

5
8

7
 

P
e

rf
o

rm
a

n
c

e
 
in

fo
rm

a
ti

o
n

.

(a
) 

G
e

n
e

r
a

l.
 

F
o

r
 
e
a

c
h

 
a

ir
p

la
n

e
, 

th
e
 

fo
ll

o
w

in
g

 i
n

fo
r
m

a
ti

o
n

 m
u

s
t 

b
e
 f

u
rn

is
h

e
d

:
(1

) 
A

n
y

 l
o
s
s
 o

f 
a

lt
it

u
d

e
 m

o
re

 t
h

a
n

 1
0
0
 

fe
e

t,
 o

r
 a

n
y

 p
it

c
h

 m
o

re
 t

h
a

n
 3

0
 
d

e
g
re

e
s

b
ê

îô
w

fl
l^

â
tl

e
v

ë
îr

o
c

c
u

n
ta

g
d

u
ïï

n
g

tE
e

 
re

c
o

v
e
ry

 
p

a
r
t 

o
f 

th
e
 

m
a

n
e
u

v
e
r 

p
re


s
c
ri

b
e
d

 i
n

 §
 2

3
.2

0
1
 (

b
).

(2
) 

T
h

e
 

c
o

n
d

it
io

n
s
 

u
n

d
e
r 

w
h

ic
h

 
th

e
 

fu
ll

 
a

m
o

u
n

t 
o

f 
u

s
a

b
le

 f
u

e
l 

in
 
e
a

c
h

 t
a

n
k

 
c
a

n
 

s
a

fe
ly

 
b

e
 

u
s
e
d

. 
T

h
is

 
in

fo
r
m

a
ti

o
n

 
m

u
s
t 

b
e
 
in

 
th

e
 A

ir
p

la
n

e
 
F

li
g

h
t 

M
a

n
u

a
l 

(i
f 

p
r
o

v
id

e
d

) 
o

r
 o

n
 a

 p
la

c
a

rd
.

(b
) 

A
ir

p
la

n
e

s
 

o
f
 

m
o

r
e

 
th

a
n

 
6
,0

0
0
 

p
o
u

n
d

s
 m

a
x

im
u

m
 w

e
ig

h
t.

 
F

o
r
 e

a
c
h

 a
ir


p

la
n

e
 
o

f 
m

o
re

 
th

a
n

 
6

,
0

0
0
 p

o
u

n
d

s
 m

a
x

i
m

u
m

 
w

e
ig

h
t,

 
th

e
 

fo
ll

o
w

in
g

 i
n

fo
r
m

a
ti

o
n

 
m

u
s
t 

b
e
 f

u
rn

is
h

e
d

 :
(1

) 
T

h
e

 
s
ta

ll
in

g
 
s
p

e
e
d

, 
V

s
 

a
t 

m
a

x
i

m
u

m
 w

e
ig

h
t.

(2
) 

T
h

e
 
s

ta
ll

in
g

 
s
p

e
e
d

, 
a

t 
m

a
x

i

m
u

m
 w

e
ig

h
t 

a
n

d
 w

it
h

 l
a

n
d

in
g

 g
e

a
r 

a
n

d
 

w
in

g
 f

la
p

s
 r

e
tr

a
c
te

d
, 

a
n

d
 t

h
e

 e
ff

e
c

t 
u

p
o

n
 

th
is

 s
ta

ll
in

g
 s

p
e
e
d

 o
f 

a
n

g
le

s
 o

f 
b

a
n

k
 u

p
 

to
 
6
0
 
d

e
g
re

e
s
.

(3
) 

T
h

e
 

ta
k

e
o

ff
 

d
is

ta
n

c
e
 

d
e
te

r
m

in
e
d

 
u

n
d

e
r 

§ 
2

3
.5

1
(a

),
 

th
e

 
a

ir
s
p

e
e
d

 
a

t 
th

e
 

5
0

-f
o

o
t 

h
e
ig

h
t,

 
th

e
 

a
ir

p
la

n
e
 

c
o

n
fi

g
u

ra


ti
o

n
 

(i
f 

p
e

r
ti

n
e

n
t)

, 
th

e
 
k

in
d

 
o

f 
s
u

rf
a

c
e
 

u
s
e
d

 
in

 t
h

e
 
te

s
ts

, 
a

n
d

 
th

e
 p

e
rt

in
e
n

t 
in


fo

r
m

a
ti

o
n

 w
it

h
 r

e
s
p

e
c
t 

to
 c

o
w

l 
fl

a
p

 p
o


s
it

io
n

, 
u

s
e
 o

f 
fl

ig
h

t-
p

a
th

 c
o

n
tr

o
l 

d
e
v
ic

e
s
, 

a
n

d
 
u

s
e
 

o
f 

th
e
 
la

n
d

in
g

 
g

e
a

r 
re

tr
a

c
ti

o
n

 
s
y
s
te

m
.

(4
) 

T
h

e
 
la

n
d

in
g

 
d

is
ta

n
c
e
 
d

e
te

rm
in

e
d

 
u

n
d

e
r 

§ 
2

3
.7

5
(a

),
 t

h
e

 a
ir

p
la

n
e
 c

o
n

fi
g

u
ra


ti

o
n

 
(i

f 
p

e
r
ti

n
e

n
t)

, 
th

e
 
k

in
d

 
o

f 
s
u

rf
a

c
e
 

u
s
e
d

 i
n

 t
h

e
 
te

s
ts

, 
a

n
d

 
th

e
 p

e
rt

in
e
n

t 
in


fo

r
m

a
ti

o
n

 
w

it
h

 
re

s
p

e
c
t 
, t

o
 
fl

a
p

 
p

o
s
it

io
n

 
a

n
d

 
th

e
 

u
s
e
 

o
f 

fl
ig

h
t-

p
a

th
 

c
o

n
tr

o
l 

d
e


v
ic

e
s
.

(5
) 

T
h

e
 
s
te

a
d

y
 
r
a

te
 
o

f 
c
li

m
b

, 
d

e
te

r
m

in
e
d

 u
n

d
e
r 

§
§
 2

3
.6

5
(a

),
 2

3
.6

7
(a

) 
(i

f 
a
p
->

 
p

r
o

p
r
ia

te
) 

a
n

d
 

2
3

.7
7

(a
),

 
th

e
 

a
ir

s
p

e
e
d

, 
p

o
w

e
r,

 
a

n
d

, 
if

 
p

e
rt

in
e
n

t,
 

th
e

 
a

ir
p

la
n

e
 

c
o

n
fi

g
u

ra
ti

o
n

.
(6

) 
T

h
e

 c
a

lc
u

la
te

d
 a

p
p

ro
x

im
a

te
 e

ff
e

c
t 

o
n

 
ta

k
e

o
ff

 
d

is
ta

n
c
e
 

(s
u

b
p

a
ra

g
ra

p
h

 
(3

) 
o

f 
th

is
 

p
a

r
a

g
r
a

p
h

),
 

la
n

d
in

g
 

d
is

ta
n

c
e
 

(s
u

b
p

a
ra

g
ra

p
h

 
(4

) 
o

f 
th

is
 
p

a
r
a

g
r
a

p
h

),
 

a
n

d
 s

te
a

d
y

 r
a

te
 o

f 
c
li

m
b

 
(s

u
b

p
a

ra
g

ra
p

h
(5

) 
o

f 
th

is
 p

a
r
a

g
r
a

p
h

),
 o

f 
v
a

ri
a

ti
o

n
s
 i
n

—
(i

) 
A

lt
it

u
d

e
 

fr
o

m
 

s
e
a

 
le

v
e

l 
to

 
8
,0

0
0
 

fe
e

t;
 a

n
d

(i
i)

 
T

e
m

p
e
ra

tu
re

 
a

t 
th

e
s
e
 

a
lt

it
u

d
e
s
 

fr
o

m
 m

in
u

s
 6

0
 d

e
g
re

e
s
 F

. 
b

e
lo

w
 s

ta
n

d
a

rd
 

to
 p

lu
s
 4

0
 d

e
g
re

e
s
 F

. 
a

b
o

v
e
 s

ta
n

d
a

rd
.

F
o

r
 
s
k

ip
la

n
e
s
, 

a
 

s
ta

te
m

e
n

t 
in

 
th

e
 

A
ir


p

la
n

e
 F

li
g

h
t 

M
a

n
u

a
l 

o
f 

th
e

 a
p

p
ro

x
im

a
te

 
re

d
u

c
ti

o
n

 
in

 c
li

m
b

 p
e
rf

o
rm

a
n

c
e
 m

a
y

 
b

e
 

u
s
e
d

 
in

s
te

a
d

 
o

f 
c
o

m
p

le
te

 
n

e
w

 
d

a
ta

 
fo

r
 

th
e

 s
k

ip
la

n
e
 c

o
n

fi
g

u
ra

ti
o

n
 i
f—

C
l)

 
T

h
e

 
la

n
d

in
g

 
g

e
a

r
 I

s
 f

ix
e

d
 i

n
 
b

o
t
h

 
la

n
d

p
la

n
e

 a
n

d
 s

k
ip

la
n

e
 c

o
n

fi
g

u
r
a

t
io

n
s

;
(2

) 
T

h
e

 
c
li

m
b

 
re

q
u

ir
e
m

e
n

ts
 

a
re

 
n

o
t 

c
r
it

ic
a

l;
 a

n
d

(3
) 

T
h

e
 

c
li

m
b

 
re

d
u

c
ti

o
n

 
in

 
th

e
 

s
k

i-
 

p
la

n
e
 
c
o

n
fi

g
u

ra
ti

o
n

s
 

is
 
s
m

a
ll

 
(3

0
 
to

 
5
0
 

fe
e

t 
p

e
r 

m
in

u
te

).
(c

) 
M

u
lt

ie
n

g
in

e
 a

ir
p

la
n

e
s
. 

F
o

r
 m

u
lt

i-
 

e
n

g
in

e
 a

ir
p

la
n

e
s
, 

th
e
 f

o
ll

o
w

in
g

 i
n

fo
r
m

a


ti
o

n
 m

u
s
t 

b
e
 f

u
rn

is
h

e
d

:
(1

) 
T

h
e

 l
o

s
s
 o

f 
a

lt
it

u
d

e
 d

u
ri

n
g
 t

h
e

 o
n

e
 

e
n

g
in

e
 

in
o

p
e

ra
ti

v
e
 

s
ta

ll
 

s
h

o
w

n
 

u
n

d
e
r 

§ 
2
3
.2

0
5
 

(a
s
 
m

e
a

s
u

re
d

 f
r
o

m
 t

h
e

 
a

lt
it

u
d

e
 

a
t 

w
h

ic
h

 t
h

e
 a

ir
p

la
n

e
 s

ta
rt

s
 t

o
 p

it
c
h

 u
n


c
o

n
tr

o
ll

a
b

ly
 t

o
 t

h
e
 a

lt
it

u
d

e
 a

t 
w

h
ic

h
 l

e
v
e

l 
fl

ig
h

t 
is

 
re

g
a

in
e

d
) 

a
n

d
 
th

e
 
p

it
c
h

 
a

n
g

le
 

d
u

ri
n

g
 

th
a

t 
m

a
n

e
u

v
e
r.

 
T

h
is

 
in

fo
r
m

a


ti
o

n
 m

u
s
t 

b
e
 f

u
rn

is
h

e
d

—
(i

) 
In

 t
h

e
 A

ir
p

la
n

e
 F

li
g

h
t 

M
a

n
u

a
l,

 f
o

r
 

a
ir

p
la

n
e

s
 

0
f 

m
o

re
 

th
a

n
 

6
,

0
0

0
 

p
o

u
n

d
s
 

m
a

x
im

u
m

 w
e
ig

h
t;

 
a

n
d

(i
i)

 
O

n
 

a
 

p
la

c
a

rd
, 

fo
r
 

a
ir

p
la

n
e
s
 

o
f 

6
,

0
0

0
 

p
o

u
n

d
s
 

o
r
 

le
s
s
 

m
a

x
im

u
m

 
w

e
ig

h
t.

C
2

>
 

T
h

e
 b

e
s

t
 c

li
m

b
 s

p
e

e
d

, 
o

r
 t

h
e

 m
in

i

m
u

m
 d

e
s
c

e
n

t
 s

p
e

e
d

, 
w

it
h

 o
n

e
 e

n
g

in
e

 i
n


o

p
e

r
a

t
iv

e
.

§
 2

3
.1

5
8

9
 

L
o

a
d

in
g

 i
n

fo
rm

a
ti

o
n

.

T
h

e
 

fo
ll

o
w

in
g

 
lo

a
d

in
g

 
in

fo
r
m

a
ti

o
n

 
m

u
s
t 

b
e
 f

u
rn

is
h

e
d

:
(a

) 
T

h
e

 
w

e
ig

h
t 

a
n

d
 
lo

c
a

ti
o

n
 
o

f 
e
a

c
h

 
it

e
m

 
o

f 
e
q

u
ip

m
e
n

t 
in

s
ta

ll
e

d
 

w
h

e
n

 
th

e
 

a
ir

p
la

n
e
 w

a
s
 w

e
ig

h
e
d

 u
n

d
e
r 

§ 
2
3
.2

5
.

(b
) 

A
p

p
r
o

p
r
ia

te
 

lo
a

d
in

g
 

in
s
tr

u
c
ti

o
n

s
 

fo
r
 

e
a

c
h

 
p

o
s
s
ib

le
 

lo
a

d
in

g
 

c
o

n
d

it
io

n
 
b

e


tw
e
e
n

 
th

e
 

m
a

x
im

u
m

 
a

n
d

 
m

in
im

u
m

 
w

e
ig

h
ts

 
d

e
te

r
m

in
e
d

 
u

n
d

e
r 

§ 
2
3
.2

5
 

th
a

t 
c
a

n
 r

e
s
u

lt
 i
n

 a
 c

e
n

te
r 

o
f 

g
r
a

v
it

y
 b

e
y
o

n
d

—
(1

) 
T

h
e

 
e
x

tr
e
m

e
s
 s

e
le

c
te

d
 b

y
 t

h
e
 
a

p


p
li

c
a

n
t;

(2
) 

T
h

e
 

e
x

tr
e
m

e
s
 

w
it

h
in

 
w

h
ic

h
 

th
e
 

s
tr

u
c
tu

re
 i

s
 p

ro
v
e
n

; 
o

r
(3

) 
T

h
e

 
e
x

tr
e
m

e
s
 
w

it
h

in
 w

h
ic

h
 
c
o

m


p
li

a
n

c
e
 w

it
h

 e
a

c
h

 f
u

n
c
ti

o
n

a
l 

re
q

u
ir

e
m

e
n

t 

is
 s

h
o
w

n
.
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A
p

p
e

n
d

i
x

 
A

—
S

i
m

p
l

i
f

i
e

d
 

D
e

s
i
g

n
 

L
o

a
d

 
C

r
i


t
e

r
i
a

 
f

o
r

 
C

o
n

v
e

n
t

i
o

n
a

l
, 

S
i
n

g
l

e
-

E
n

g
i
n

e
 

A
i
r

p
l

a
n

e
s

 
o

f
 
6

,0
0

0
 

P
o

u
n

d
s

 
o

r
 

L
e

s
s

 
M

a
x

i


m
u

m
 W

e
i
g

h
t

A
2

3
.1

 
G

e
n

e
r

a
l.

(a
) 

T
h

e
 

d
e

s
ig

n
 

lo
a

d
 

c
ri

te
ri

a
 

in
 

t
h

is
 

A
p


p

e
n

d
ix

 a
re

 a
n

 a
p

p
ro

v
e

d
 e

q
u

iv
a

le
n

t 
o

f 
th

o
s
e

 i
n

 
§§

 2
3
.3

2
1
 

th
ro

u
g

h
 

2
3
.3

9
9

 
o

f 
th

is
 

s
u

b
c

h
a

p
te

r 
fo

r
 
th

e
 
c

e
rt

if
ic

a
ti

o
n

 
o

f 
c

o
n

v
e

n
ti

o
n

a
l,

 
s
in

g
le


e

n
g

in
e

 
a

ir
p

la
n

e
s
 

o
f 

6
,0
0
0

 
p

o
u

n
d

s
 

o
r 

le
ss

 

m
a

x
im

u
m

 w
e

ig
h

t.
(b

) 
U

n
le

s
s
 

o
th

e
rw

is
e

 
s
ta

te
d

, 
th

e
 

n
o

m
e

n


c
la

tu
re

 
a

n
d

 
s
y

m
b

o
ls

 
in

 
th

is
 

A
p

p
e

n
d

ix
 

a
re

 
th

e
 s

a
m

e
 a

s
 t

h
e

 c
o

rr
e

s
p

o
n

d
in

g
 n

o
m

e
n

c
la

tu
re

 

a
n

d
 s

y
m

b
o

ls
 i

n
 P

a
r
t
 2

3
.

A
2

3
.3

 
S

p
e

c
ia

l 
s

y
m

b
o

ls
.

n
x

=
s
 A

ir
p

la
n

e
 

P
o

s
it

iv
e

 
M

a
n

e
u

v
e

ri
n

g
 

li
m

it
 

L
o

a
d

 
F

a
c

to
r.

 
n
a
3

 A
ir

p
la

n
e

 
N

e
g

a
ti

v
e

 
M

a
n

e
u

v
e

ri
n

g
 

L
im

it
 
L

o
a

d
 

F
a

c
to

r.
 

n
2

—
 A

ir
p

la
n

e
 

P
o

s
it

iv
e

 
3

0
 

fp
s
 

G
u

s
t 

L
im

it
 L

o
a

d
 F

a
c

to
r 

a
t
 V

c
. 

n
4
=a

 A
ir

p
la

n
e

 
N

e
g

a
ti

v
e

 
3

0
 

fp
s

 
G

u
s
t 

L
im

it
 L

o
a

d
 F

a
c

to
r 

a
t
 V

G
. 

n
ii

a
p

'=
=
 A

ir
p

la
n

e
 

P
o

s
it

iv
e

 
L

im
it

 
L

o
a

d
 

F
a

c
to

r 
W

it
h

 
F

la
p

s
 

F
u

ll
y

 
E

x


te
n

d
e

d
 

a
t
 

V
f
.

*
V

p
m

in
—

 M
in

im
u

m
 

D
e

s
ig

n
 

F
la

p
 

S
p

e
e

d
=

 

1
2

.5
V

»1
W

/
S

*
V

A
 m

in
—

 M
in

im
u

m
 

D
e

s
ig

n
 

M
a

n
e

u
v

e
ri

n
g

 

S
p

e
e

d
 =

 V
l.

O
y

/n
iW

/S

*
V

C
 m

i
n

=
 M

in
im

u
m

 
D

e
s
ig

n
 C

ru
is

in
g

 S
p

e
e

d
 

=
 1

9
.5

V
ii

iW
/

S
*
V

jj
 m

in
=

 M
in

im
u

m
 

D
e

s
ig

n
 

D
iv

e
 

S
p

e
e

d
=

 

2
7
.3

V
»i
W

V
<
S

♦
A

ls
o

 
s
e
e
 

p
a

ra
g

ra
p

h
 

A
2

3
.7

(e
) 

(2
) 

o
f 

th
is

 
A

p
p

e
n

d
ix

.

A
2

3
.5

 
C

e
r

t
if

ic
a

t
i
o

n
 

i
n

 
m

o
r

e
 

t
h

a
n

 
o

n
e
 

c
a

t
e

g
o

r
y

. 
T̂

T
h

e
 c

ri
te

ri
a

 i
n

 
th

is
 A

p
p

e
n

d
ix

 m
a

y
 b

e
 u

s
e

d
 

fo
r 

c
e

rt
if

ic
a

ti
o

n
 

in
 

th
e

 
n

o
rm

a
l,

 
u

ti
li

ty
, 

a
ri

d
 

a
c

ro
b

a
ti

c
 

c
a
te

g
o

ri
e
s
, 

o
r 

in
 

a
n

y
 
c

o
m

b
in

a
ti

o
n

 
o

f 
th

e
s
e
 
c
a

te
g

o
ri

e
s
. 

I
f 

c
e

rt
if

ic
a

ti
o

n
 
in

 
m

o
re

 
t
h

a
n

 o
n

e
 c

a
te

g
o

ry
 i

s 
d

e
s
ir

e
d

, 
th

e
 d

e
s
ig

n
 c

a
te


g
o

ry
 

w
e

ig
h

ts
 

m
u

s
t 

b
e

 
s
e
le

c
te

d
 

to
 
m

a
k

e
 

th
e

 
te

rm
 

“
n
1W

"
 

c
o

n
s
ta

n
t 

fo
r
 

a
ll

 
c

a
te

g
o

ri
e

s
 

o
r 

g
re

a
te

r 
fo

r 
o

n
e
 

d
e

s
ir

e
d

 
c
a

te
g

o
ry

 
t
h

a
n

 
fo

r 
o

th
e
rs

. 
T

h
e

 w
in

g
s
 a

n
d

 c
o

n
tr

o
l 

s
u

rf
a

c
e

s
 
(i

n


c
lu

d
in

g
 

w
in

g
 

fl
a
p

s
 

a
n

d
 

ta
b

s
) 

n
e

e
d

 
o

n
ly

 
b

e
 

in
v

e
s
ti

g
a

te
d

 
fo

r 
th

e
 

m
a

x
im

u
m

 
v

a
lu

e
 

o
f 

"
n

{W
n

, 
o

r 
fo

r
 
th

e
 
c
a

te
g

o
ry

 
c

o
rr

e
s
p

o
n

d
in

g
 
to

 
th

e
 

m
a

x
im

u
m

 
d

e
s
ig

n
 

w
e

ig
h

t,
 

w
h

e
re

 
“

n
{W

”
 

is
 

c
o

n
s
ta

n
t.

 
I
f 

th
e

 
a

c
ro

b
a

ti
c

 
c

a
te

g
o

ry
 

is
 

s
e
le

c
te

d
, 

a
 s

p
e
c

ia
l 

u
n

s
y

m
m

e
tr

ic
a

l 
fl

ig
h

t 
lo

a
d

 
in

v
e

s
ti

g
a

ti
o

n
 

in
 

a
c

c
o

rd
a
n

c
e

 
w

it
h

 
s
u

b
p

a
ra


g

ra
p

h
s
 A

2
3

S
(c

>
(2

) 
a

n
d

 
A

2
3

.1
1

(c
) 

(2
) 

o
f 

th
is

 
A

p
p

e
n

d
ix

 
m

u
s
t 

b
e

 
c

o
m

p
le

te
d

. 
T

h
e

 
w

in
g

, 
w

in
g

 
c

a
rr

y
th

ro
u

g
h

, 
a

n
d

 
th

e
 

h
o

ri
z

o
n

ta
l 

ta
il

 
s
tr

u
c

tu
re

s
 

m
u

s
t 

b
e

 
c

h
e

c
k

e
d

 
fo

r
 
th

is
 

c
o

n
d

i
t
io

n
. 

T
h

e
 b

a
s

ic
 f

u
s

e
la

g
e

 
s

t
r
u

c
t
u

r
e

 n
e

e
d

 o
n

ly
 

b
e

 
In

v
e

s
t
ig

a
t
e

d
 

fo
r

 
t

h
e

 
h

ig
h

e
s

t
 

lo
a

d
 

fa
c

t
o

r
 

d
e

s
ig

n
 c

a
t
e

g
o

r
y

 
s

e
le

c
t
e

d
. 

T
h

e
 l

o
c

a
l 

s
u

p
p

o
r
t


in

g
 

s
t
r
u

c
t
u

r
e

 
lo

r
 

d
e

a
d

 
w

e
ig

h
t

 
it

e
m

s
 

n
e

e
d

 
o

n
ly

 
"t

oe
 

d
e

s
ig

n
e

d
 
lo

r
 

ti
tl

e
 
t
ii

g
t
ie

s
t
 

lo
a

d
 
fa

c
t
o

r

im
p

o
s
e

d
 

w
h

e
n

 
th

e
 

p
a

rt
ic

u
la

r 
it

e
m

s
 

a
re

 
in


s
ta

ll
e

d
 
in

 t
h

e
 a

ir
p

la
n

e
. 

T
h

e
 e

n
g

in
e

 m
o

u
n

t,
 

h
o

w
e

v
e

r,
 m

u
s
t 

b
e

 d
e

s
ig

n
e

d
 
fo

r
 
a

 h
ig

h
e

r 
s
id

e
 

lo
a

d
 
fa

c
to

r,
 

if
 

c
e

rt
if

ic
a

ti
o

n
 
In

 
th

e
 
a

c
ro

b
a

ti
c

 
c

a
te

g
o

ry
 

is
 

d
e

s
ir

e
d

, 
th

a
n

 
th

a
t 

re
q

u
ir

e
d

 
fo

r
 

c
e

rt
if

ic
a

ti
o

n
 
in

 
th

e
 
n

o
rm

a
l 

a
n

d
 u

ti
li

ty
 c

a
te


g
o

ri
e
s
. 

W
h

e
n

 
d

e
s
ig

n
in

g
 

fo
r
 

la
n

d
in

g
 

lo
a
d

s
, 

th
e

 
la

n
d

in
g

 
g

e
a

r 
a

n
d

 
th

e
 

a
ir

p
la

n
e

 
a

s
 

a
 

w
h

o
le

 n
e

e
d

 o
n

ly
 b

e
 I

n
v

e
s
ti

g
a

te
d

 f
o

r 
th

e
 c

a
te


g

o
ry

 
c

o
rr

e
s
p

o
n

d
in

g
 
to

 
th

e
 

m
a

x
im

u
m

 
d

e
s
ig

n
 

w
e

ig
h

t.
 

T
h

e
s
e

 
s
im

p
li

fi
c

a
ti

o
n

s
 

a
p

p
ly

 
to

 
s
in

g
le

-e
n

g
in

e
 

a
ir

c
ra

ft
 

o
f 

c
o

n
v

e
n

ti
o

n
a

l 
ty

p
e
s
 

fo
r
 

w
h

ic
h

 
e
x

p
e
ri

e
n

c
e
 

is
 

a
v

a
il

a
b

le
, 

a
n

d
 

th
e

 
A

d
m

in
is

tr
a

to
r 

m
a

y
 

re
q

u
ir

e
 

a
d

d
it

io
n

a
l 

in


v
e

s
ti

g
a

ti
o

n
s
 f

o
r
 a

ir
c

ra
ft

 w
it

h
 u

n
u

s
u

a
l 

d
e

s
ig

n
 

fe
a

tu
re

s
.

A
2

3
.7

 
F

l
i
g

h
t
 l

o
a

d
s

.

(a
) 

E
a

c
h

 
fl

ig
h

t 
lo

a
d

 
m

a
y

 
b

e
 

c
o

n
s
id

e
re

d
 

In
d

e
p

e
n

d
e

n
t 

o
f 

a
lt

it
u

d
e

 a
n

d
, 

e
x

c
e
p

t 
fo

r
 
th

e
 

lo
c

a
l 

s
u

p
p

o
rt

in
g

 
s
tr

u
c

tu
re

 
fo

r 
d

e
a

d
 

w
e

ig
h

t 
it

e
m

s
, 

o
n

ly
 t

h
e

 m
a

x
im

u
m

 d
e

s
ig

n
 w

e
ig

h
t 

c
o

n


d
it

io
n

s
 m

u
s
t 

b
e

 i
n

v
e

s
ti

g
a

te
d

.
(b

) 
T

a
b

le
 1

 a
n

d
 f

ig
u

re
s
 3

 a
n

d
 4

 o
f 

th
is

 A
p


p

e
n

d
ix

 m
u

s
t 

b
e

 u
s
e

d
 t

o
 d

e
te

rm
in

e
 v

a
lu

e
s
 o

f 
n

lt
 n

2
, 

n
3
, 

a
n

d
 n

4
, 

c
o

rr
e

s
p

o
n

d
in

g
 t

o
 t

h
e

 m
a

x
i

m
u

m
 d

e
s
ig

n
 w

e
ig

h
ts

 i
n

 t
h

e
 d

e
s
ir

e
d

 c
a
te

g
o

ri
e
s
.

(c
) 

F
ig

u
re

s
 1

 a
n

d
 2

 o
f 

th
is

 A
p

p
e

n
d

ix
 m

u
s
t 

b
e

 
u

s
e

d
 

to
 

d
e

te
rm

in
e

 
v

a
lu

e
s
 

o
f 

71
3 

a
n

d
 

n
4 

c
o

rr
e

s
p

o
n

d
in

g
 

to
 

th
e

 
m

in
im

u
m

 
fl

y
in

g
 

w
e

ig
h

ts
 

in
 

th
e

 
d

e
s
ir

e
d

 
c
a

te
g
o

ri
e
s
, 

a
n

d
, 

if
 

th
e

s
e

 
lo

a
d

 
fa

c
to

rs
 a

re
 
g

re
a

te
r 

t
h

a
n

 
th

e
 
lo

a
d

 
fa

c
to

rs
 a

t 
th

e
 d

e
s
ig

n
 w

e
ig

h
t,

 
th

e
 s

u
p

p
o

rt
in

g
 

s
tr

u
c

tu
re

 f
o

r
 d

e
a

d
 w

e
ig

h
t 

it
e
m

s
 m

u
s
t 

b
e

 s
u

b


s
ta

n
ti

a
te

d
 

fo
r
 

th
e

 
re

s
u

lt
in

g
 

h
ig

h
e

r 
lo

a
d

 
fa

c
to

rs
.

(d
) 

E
a

c
h

 s
p

e
c

if
ie

d
 w

in
g

 a
n

d
 t

a
il

 l
o

a
d

in
g

 i
s
 

In
d

e
p

e
n

d
e

n
t 

o
f 

th
e

 
c

e
n

te
r 

o
f 

g
ra

v
it

y
 r

a
n

g
e

. 
T

h
e

 
a

p
p

li
c

a
n

t,
 

h
o

w
e

v
e

r,
 

m
u

s
t 

s
e

le
c
t 

a
 

c
.g

. 
ra

n
g

e
, 

a
n

d
 t

h
e

 b
a

s
io

 f
u

s
e

la
g

e
 s

tr
u

c
tu

re
 m

u
s
t 

b
e

 
in

v
e

s
ti

g
a

te
d

 
fo

r 
th

e
 

m
o

s
t 

a
d

v
e
rs

e
 

d
e

a
d

 

w
e

ig
h

t 
lo

a
d

in
g

 
c

o
n

d
it

io
n

s
 f

o
r
 
th

e
 
c
.g

. 
ra

n
g

e
 

s
e
le

c
te

d
.

(e
) 

T
h

e
 f

o
ll

o
w

in
g

 l
o

a
d

s
 a

n
d

 l
o

a
d

in
g

 c
o

n
d

i
ti

o
n

s
 a

re
 
th

e
 
m

in
lm

u
m

s
 f

o
r
 
w

h
ic

h
 
s
tr

e
n

g
th

 
m

u
s
t 

b
e

 
p

ro
v

id
e

d
 

in
 

th
e

 
s
tr

u
c

tu
re

:
(1

) 
A

ir
p

l
a

n
e

 
e

q
u

i
l
ib

r
i
u

m
. 

T
h

e
 

a
e

ro
d

y


n
a

m
ic

 
w

in
g

 
lo

a
d

s
 
m

a
y

 
b

e
 
c
o

n
s
id

e
re

d
 

to
 
a

c
t 

n
o

rm
a

l 
to

 
th

e
 
re

la
ti

v
e

 
w

in
d

, 
a

n
d

 
to

 
h

a
v

e
 
a

 
m

a
g

n
it

u
d

e
 o

f 
1
.0

6
 t

im
e
s
 t

h
e

 a
ir

p
la

n
e

 n
o

rm
a

l 
lo

a
d

s
 

(a
s
 d

e
te

rm
in

e
d

 f
ro

m
 p

a
ra

g
ra

p
h

s
 
A

2
3

.9
(b

) 
a

n
d

 (
c

) 
o

f 
th

is
 a

p
p

e
n

d
ix

) 
fo

r
 t

h
e

 p
o

s
it

iv
e

 

fl
ig

h
t 

c
o

n
d

it
io

n
s
 
a

n
d

 
a

 
m

a
g

n
it

u
d

e
 

e
q

u
a

l 
to

 
th

e
 

a
ir

p
la

n
e

 
n

o
rm

a
l 

lo
a

d
s
 

fo
r 

th
e

 
n

e
g

a
ti

v
e

 
c
o

n
d

it
io

n
s
. 

E
a

c
h

 
c

h
o

rd
 w

is
e

 
a

n
d

 
n

o
rm

a
l 

c
o

m
p

o
n

e
n

t 
o

f 
th

is
 

w
in

g
 

lo
a

d
 

m
u

s
t 

b
e

 

c
o

n
s
id

e
re

d
.

(2
) 

M
i
n

i
m

u
m

 d
e

s
ig

n
 a

ir
s

p
e

e
d

s
. 

T
h

e
 m

in
i

m
u

m
 d

e
s
ig

n
 a

ir
s
p

e
e

d
s
 m

a
y

 b
e

 
c

h
o

s
e

n
 b

y
 t

h
e

 

a
p

p
li

c
a

n
t 

e
x

c
e

p
t 

th
a

t 
th

e
y

 
m

a
y

 
n

o
t 

b
e

 
le

ss
 

t
h

a
n

 
th

e
 

m
in

im
u

m
 

s
p

e
e

d
s
 

fo
u

n
d

 
b

y
 

u
s
in

g
 

fi
g

u
re

 
3
 

o
f 

t
h

is
 

A
p

p
e

n
d

ix
. 

In
 

a
d

d
it

io
n

, 
V

c
 m

in
 

n
e

e
d

 
n

o
t 

e
x

c
e
e

d
 

v
a

lu
e

s
 

o
f 

0
.9

 V
o

 
a

c
t
u

a
ll

y
 

o
b

t
a

in
e

d
 
a

t
 s

e
a

 
le

v
e

l 
fo

r
 

t
h

e
 

lo
w

e
s

t
 

d
e

s
ig

n
 

w
e

ig
h

t
 

c
a

t
e

g
o

r
y

 
fo

r
 

w
h

ic
h

 
c

e
r
t
if

ic
a


t

io
n

 
is

 
d

e
s

ir
e

d
. 

I
n

 
c

o
m

p
u

t
in

g
 

t
h

e
s

e
 

m
in

i
m

u
m

 
d

e
s

ig
n

 
a

ir
s

p
e

e
d

s
, 
n
1 

m
a

y
 

n
o

t
 

b
e

 
le

s
s

•
tl
ie

tn
. 
3
.8

.

(3
) 

F
l
i
g

h
t
 

lo
a

d
 

f
a

c
t
o

r
. 

T
h

e
 

li
m

it
 

fl
ig

h
t 

lo
a

d
 

fa
c

to
rs

 
s
p

e
c

if
ie

d
 

in
 

T
a

b
le

 
1 

o
f 

th
is

 
A

p
p

e
n

d
ix

 r
e

p
re

s
e

n
t 

th
e

 r
a

ti
o

 
o

f 
th

e
 a

e
ro

d
y


n

a
m

ic
 

fo
rc

e
 

c
o

m
p

o
n

e
n

t 
(a

c
ti

n
g

 
n

o
rm

a
l 

to
 

th
e

 
a

s
s
u

m
e

d
 

lo
n

g
it

u
d

in
a

l 
a

x
is

 
o

f 
th

e
 

a
ir


p

la
n

e
) 

to
 t

h
e

 w
e

ig
h

t 
o

f 
th

e
 a

ir
p

la
n

e
. 

A
 p

o
s


it
iv

e
 

fl
ig

h
t 

lo
a

d
 

fa
c

to
r 

is
 

a
n

 
a

e
ro

d
y

n
a

m
ic

 
fo

rc
e

 a
c

ti
n

g
 u

p
w

a
rd

, 
w

it
h

 r
e

s
p

e
c

t 
to

 t
h

e
 a

ir


p
la

n
e

.
A

2
3

.9
 

F
l
i
g

h
t
 
c

o
n

d
it

io
n

s
.

(a
) 

G
e

n
e

r
a

l.
 

E
a

c
h

 
d

e
s
ig

n
 

c
o

n
d

it
io

n
 

in
 

p
a

ra
g

ra
p

h
s
 

(b
) 

a
n

d
 

(c
) 

o
f 

th
is

 s
e
c

ti
o

n
 m

u
s
t 

b
e

 u
s
e

d
 t

o
 a

s
s
u

re
 s

u
ff

ic
ie

n
t 

s
tr

e
n

g
th

 f
o

r 
e
a

c
h

 
c

o
n

d
it

io
n

 
o

f 
s
p

e
e

d
 

a
n

d
 

lo
a

d
 

fa
c

to
r 

o
n

 
o

r 
w

it
h

in
 

th
e

 
b

o
u

n
d

a
ry

 
o

f 
a

 
V

-n
 

d
ia

g
ra

m
 
fo

r
 

th
e

 
a

ir
p

la
n

e
 

s
im

il
a

r 
to

 
th

e
 

d
ia

g
ra

m
 

in
 

fi
g

u
re

 
4

 
o

f 
th

is
 

A
p

p
e

n
d

ix
. 

T
h

is
 

d
ia

g
ra

m
 

m
u

s
t 

a
ls

o
 b

e
 u

s
e

d
 
to

 d
e

te
rm

in
e

 t
h

e
 a

ir
p

la
n

e
 

s
tr

u
c

tu
ra

l 
o

p
e

ra
ti

n
g

 
li

m
it

a
ti

o
n

s
 

a
s
 

s
p

e
c

if
ie

d
 

in
 I

S
 2

3
.1

5
0

1
(c

) 
th

ro
u

g
h

 2
3
J
L
5
1
3
 a

n
d

 2
3

.1
6
1

9
.

(b
) 

S
y

m
m

e
t
r

ic
a

l 
f
li

g
h

t
 

c
o

n
d

it
io

n
s

. 
T

h
e

 
a

ir
p

la
n

e
 

m
u

s
t 

b
e

 
d

e
s
ig

n
e

d
 

fo
r
 

s
y

m
m

e
tr

ic
a

l 
fl

ig
h

t 
c

o
n

d
it

io
n

s
 a

s
 f

o
ll

o
w

s
:

(1
) 

T
h

e
 
a

ir
p

la
n

e
 
m

u
s
t 

b
e

 d
e

s
ig

n
e

d
 f

o
r
 a

t 
le

a
s
t 

th
e

 
fo

u
r
 

b
a

s
ic

 
fl

ig
h

t 
c

o
n

d
it

io
n

s
, 

“
A

'*
, 

“
D

’\
 

“
E

”
, 

a
n

d
 

“
G

”
 

a
s
 

n
o

te
d

 
o

n
 

th
e

 
fl

ig
h

t 
e
n

v
e

lo
p

e
 

o
f 

fi
g

u
re

 
4

 
o

f 
th

is
 

A
p

p
e

n
d

ix
. 

In
 

a
d

d
it

io
n

, 
th

e
 
fo

ll
o

w
in

g
 
re

q
u

ir
e

m
e

n
ts

 
a

p
p

ly
:

(1
) 

T
h

e
 

d
e

s
ig

n
 

li
m

it
 

fl
ig

h
t 

lo
a

d
 

fa
c

to
rs

 
c

o
rr

e
s
p

o
n

d
in

g
 

to
 

c
o

n
d

it
io

n
s
 

“
D

”
 

a
n

d
 

“
E

”
 

o
f 

fi
g

u
re

 4
 m

u
s
t 

b
e

 a
t 

le
a

s
t 

a
s
 g

re
a

t 
a
s
 t

h
o

s
e

 
s
p

e
c

if
ie

d
 

in
 

T
a

b
le

 
1 

a
n

d
 

fi
g

u
re

 
4

 
o

f 
th

is
 

A
p

p
e

n
d

ix
, 

a
n

d
 

th
e

 
d

e
s
ig

n
 

s
p

e
e

d
 

fo
r
 

th
e

s
e

 
c

o
n

d
it

io
n

s
 m

u
s
t 

b
e

 a
t
 l

e
a

s
t 

e
q

u
a

l 
to

 t
h

e
 v

a
lu

e
 

o
f 

V
jj

 f
o

u
n

d
 f

ro
m

 f
ig

u
re

 
3
 
o

f 
th

is
 
A

p
p

e
n

d
ix

.
(i

i)
 

F
o

r 
c

o
n

d
it

io
n

s
 
“
A

”
 
a

n
d

 
"
G

”
 
o

f 
fi

g
u

re
 

4
, 

th
e

 l
o

a
d

 f
a

c
to

rs
 m

u
s
t 

c
o

rr
e

s
p

o
n

d
 t

o
 t

h
o

s
e

 
s
p

e
c

if
ie

d
 

in
 

T
a

b
le

 
1 

o
f 

th
is

 
A

p
p

e
n

d
ix

, 
a

n
d

 
th

e
 

d
e

s
ig

n
 
s
p

e
e

d
s
 

m
u

s
t 

b
e

 
c

o
m

p
u

te
d

 
u

s
in

g
 

th
e

s
e
 
lo

a
d

 f
a

c
to

rs
 w

it
h

 t
h

e
 
m

a
x

im
u

m
 s

ta
ti

c
 

li
ft

 
c
o

e
ff

ic
ie

n
t 

C
N

a
 

d
e

te
rm

in
e

d
 

b
y

 
th

e
 

a
p



p
li

c
a

n
t.

 
H

o
w

e
v

e
r,

 
in

 
th

e
 

a
b

s
e
n

c
e

 
o

f 
m

o
re

 
p

re
c

is
e

 c
o

m
p

u
ta

ti
o

n
s
, 

th
e

s
e

 l
a

tt
e

r 
c
o

n
d

it
io

n
s
 

m
a

y
 b

e
 b

a
s
e

d
 o

n
 a

 v
a

lu
e

 o
f 

C
j
f

.
—

 ±
1

-3
5

 a
n

d
 

th
e

 
d

e
s
ig

n
 

s
p

e
e

d
 
fo

r
 

c
o

n
d

it
io

n
 
“
A

”
 

m
a

y
 

b
e

 
le

s
s
 t

h
a

n
 V

A
 m

in
.

(i
ll

) 
C

o
n

d
it

io
n

s
 

“
C

”
 

a
n

d
 

“
F

”
 

o
f 

fi
g

u
re

 
4

 

n
e

e
d

 
o

n
ly

 
b

e
 

in
v

e
s
ti

g
a

te
d

 
w

h
e

n
 

n
3
W

/
S

 
o

r 
n
4
W

/
S

 
a

m
 

g
re

a
te

r 
t
h

a
n

 
n

{W
/
S

 
o

r 
n

2
W

/
S

 
o

f 
t
h

is
 A

p
p

e
n

d
ix

, 
re

s
p

e
c
ti

v
e

ly
.

(2
) 

I
f 

fl
a

p
s
 
o

r 
o

th
e

r 
h

ig
h

 
li

ft
 
d

e
v

ic
e
s
 

in


te
n

d
e

d
 f

o
r 

u
s
e

 a
t 

th
e

 r
e

la
ti

v
e

ly
 l

o
w

 a
ir

s
p

e
e

d
 

o
f 

a
p

p
ro

a
c

h
, 

la
n

d
in

g
, 

a
n

d
 

ta
k

e
o

ff
, 

a
re

 
in


s
ta

ll
e

d
, 

th
e

 a
ir

p
la

n
e

 m
u

s
t 

b
e

 d
e

s
ig

n
e

d
 f

o
r 

th
e

 
tw

o
 

fl
ig

h
t 

c
o

n
d

it
io

n
s
 

c
o

rr
e

s
p

o
n

d
in

g
 

to
 

th
e

 
v

a
lu

e
s
 o

f 
li

m
it

 f
la

p
-d

o
w

n
 f

a
c

to
rs

 s
p

e
c

if
ie

d
 i

n
 

T
a

b
le

 1
 
o

f 
th

is
 A

p
p

e
n

d
ix

 w
it

h
 t

h
e

 f
la

p
s
 f

u
ll

y
 

e
x

te
n

d
e

d
 

a
t 

n
o

t 
le

s
s
 

th
a

n
 

th
e

 
d

e
s
ig

n
 

fl
a

p
 

s
p

e
e

d
 

V
F

 m
in

 f
ro

m
 
fi

g
u

re
 3

 
o

f 
th

is
 A

p
p

e
n

d
ix

.
(c

) 
U

n
s

y
m

m
e

t
r

i
c

a
l
 f

li
g

h
t
 c

o
n

d
it

io
n

s
. 

E
a

c
h

 
a

ff
e

c
te

d
 s

tr
u

c
tu

re
 m

u
s
t 

b
e

 
d

e
s
ig

n
e

d
 
fo

r
 u

n


s
y

m
m

e
tr

ic
a

l 
lo

a
d

in
g

s
 a

s
 f

o
ll

o
w

s
:

(1
) 

T
h

e
 

a
f
t

 
fu

s
e

la
g

e
-t

o
-w

in
g

 
a

t
t
a

c
h

m
e

n
t

 

m
u

s
t

 
b

e
 

d
e

s
ig

n
e

d
 

fo
r

 
t
h

e
 

c
r
it

ic
a

l 
v

e
r
t
ic

a
l 

s
u

r
fa

c
e

 
lo

a
d

 
d

e
t
e

r
m

in
e

d
 

in
 

a
c

c
o

r
d

a
n

c
e

 
w

it
h

 
s

u
b

p
a

r
a

g
r

a
p

h
s

 
A

2
3

.1
1

(c
) 

(1
) 

a
n

d
 

(2
) 

o
f 

t
h

is
 

A
p
p
e
n

d
ix

.

(2
) 

T
h

e
 

w
in

g
 

a
n

d
 

w
in

g
 

c
a

rr
y

-t
h

ro
u

g
h

 

s
tr

u
c

tu
re

s
 m

u
s
t 

b
e

 
d

e
s
ig

n
e

d
 f

o
r
 
1
0
0
 p

e
rc

e
n

t 
o

f 
c

o
n

d
it

io
n

 “
A

” 
lo

a
d

in
g

 
o

n
 
o

n
e
 
s
id

e
 
o

f 
th

e
 

p
la

n
e

 
o

f 
s
y

m
m

e
tr

y
 

a
n

d
 

7
0
 

p
e

rc
e

n
t 

o
n

 
th

e
 

o
p

p
o

s
it

e
 
s
id

e
 
fo

r
 
c

e
rt

if
ic

a
ti

o
n

 i
n

 t
h

e
 n

o
rm

a
l 

a
n

d
 
u

ti
li

ty
 
c
a
te

g
o

ri
e
s
, 

o
r 

6
0
 

p
e

rc
e

n
t 

o
n

 
th

e
 

o
p

p
o

s
it

e
 

s
id

e
 

fo
r
 

c
e

rt
if

ic
a
ti

o
n

 
in

 
th

e
 

a
c

ro


b
a

ti
c

 c
a

te
g

o
ry

.
(3

) 
T

h
e

 
w

in
g

 
a

n
d

 
w

in
g

 
c

a
rr

y
-t

h
ro

u
g

h
 

s
tr

u
c

tu
re

s
 

m
u

s
t 

b
e

 
d

e
s
ig

n
e

d
 

fo
r 

th
e

 
lo

a
d

s
 

re
s
u

lt
in

g
 
fr

o
m

 
a

 
c

o
m

b
in

a
ti

o
n

 
o

f 
7
6
 
p

e
rc

e
n

t 
o

f 
th

e
 

p
o

s
it

iv
e
 

m
a

n
e

u
v

e
ri

n
g

 
w

in
g

 
lo

a
d

in
g

 
o

n
 b

o
th

 s
id

e
s
 o

f 
th

e
 p

la
n

e
 o

f 
s
y

m
m

e
tr

y
 a

n
d

 
th

e
 

m
a

x
im

u
m

 
w

in
g

 
to

rs
io

n
 

re
s
u

lt
in

g
 

fr
o

m
 

a
il

e
ro

n
 

d
is

p
la

c
e

m
e

n
t.

 
T

h
e

 
e
ff

e
c
t 

o
f 

a
il

e
ro

n
 

d
is

p
la

c
e

m
e

n
t 

o
n

 
w

in
g

 
to

rs
io

n
 

a
t
 

V
c

 
o

r 
V

A
 

u
s
in

g
 

th
e

 
b

a
s
ic

 
a

ir
fo

il
 

m
o

m
e

n
t 

c
o

e
ff

ic
ie

n
t 

m
o

d
if

ie
d

 
o

v
e

r 
th

e
 

a
il

e
ro

n
 

p
o

rt
io

n
 

o
f 

th
e

 
s
p

a
n

, 
m

u
s
t 

b
e

 c
o

m
p

u
te

d
 
a
s
 f

o
ll

o
w

s
:

(i
) 

C
n
t=

C
m

-h
0
.0

1
5
tt
 (

u
p

 a
il

e
ro

n
 s

id
e

) 
w

in
g

 

b
a

s
ic

 a
ir

fo
il

.
(i

i)
 

C
m

=
C

m
—

0
.0

1
5
tf
 

(d
o

w
n

 
a

il
e

ro
n

 
s
id

e
) 

w
in

g
 b

a
s
ic

 a
ir

fo
il

, 
w

h
e

re
 8

U
 i

s
 t

h
e

 u
p

 a
il

e
ro

n
 

d
e

fl
e

c
ti

o
n

 
a

n
d

 
8
d
 

is
 

th
e

 
d

o
w

n
 

a
il

e
ro

n
 

d
e

fl
e

c
ti

o
n

.
(4

) 
A

 c
ri

ti
c

a
l,

 w
h

ic
h

 i
s
 t

h
e

 s
u

m
 o

f 
it

t+
^
d

>
 

m
u

s
t 

b
e

 c
o

m
p

u
te

d
 a

s
 f

o
ll

o
w

s
:

(I
) 

C
o

m
p

u
te

 A
a
 a

n
d

 A
b 

fr
o

m
 t

h
e

 f
o

rm
u

la
s
:

V
 A

A
„

=
 ~

 x
A

p
 a

n
d

 

A
>

=
0

.5
^

X
A

,

w
h

e
re

 
A

p
=

t
h

e
 

m
a

x
im

u
m

 
to

ta
l 

d
e

fl
e

c
ti

o
n

 

(s
u

m
 o

f 
b

o
th

 a
il

e
ro

n
 d

e
fl

e
c

ti
o

n
s
) 

a
t
 V
A
 w

it
h

 
V
A
, 
V
c
, 

a
n

d
 
V
D

 
d

e
s
c

ri
b

e
d

 
in

 
s
u

b
p

a
ra

g
ra

p
h

 
(2

) 
o

f 
§ 

2
3

.7
(e

) 
o

f 
th

is
 
A

p
p

e
n

d
ix

.
(I

I)
 

C
o

m
p

u
te

 
K

 
fr

o
m

 
th

e
 

fo
rm

u
la

:

R
_

(
C

m
-0

.
0

l
8

h
)V

D
*

(C
m

-0
.0

1
S

o
)V

c
2

w
h

e
re

 8
a
 
is

 
th

e
 
d

o
w

n
 
a

il
e

ro
n

 
d

e
fl

e
c
ti

o
n

 
c
o

r
re

s
p

o
n

d
in

g
 t

o
 A

a
, 

a
n

d
 

8
b
 i

s
 t

h
e

 d
o

w
n

 a
il

e
ro

n
 

d
e

fl
e

c
ti

o
n

 
c

o
rr

e
s
p

o
n

d
in

g
 
to

 
A

b 
a
s
 

c
o

m
p

u
te

d
 

in
 
s
te

p
 

(i
).

(i
ll

) 
I
f 

If
 
is

 
le

ss
 t

h
a

n
 

1
.0

, 
A

a
 
is

 
A

 
c
ri

ti
c

a
l 

a
n

d
 

m
u

s
t 

b
e

 
u

s
e

d
 

to
 

d
e

te
rm

in
e

 
8
U
 

a
n

d
 

8
d

. 
In

 
th

is
 

c
a
se

, 
V

c
 
is

 
th

e
 
c

ri
ti

c
a

l 
s
p

e
e

d
 
w

h
ic

h
 

m
u

s
t 

b
e

 u
s
e

d
 i

n
 c

o
m

p
u

ti
n

g
 t

h
e

 w
in

g
 t

o
rs

io
n

 

lo
a

d
s
 
o

v
e
r 

th
e

 a
il

e
ro

n
 
s
p

a
n

.
(h

r)
 

I
f 

K
 
is

 
e

q
u

a
l 

to
 
o

r 
g

re
a

te
r 

th
a

n
 

1
.0

, 
A

b 
is

 A
 c

ri
ti

c
a

l 
a

n
d

 m
u

s
t 

b
e

 u
s
e

d
 t

o
 d

e
te

rm
in

e
 

8U
 

a
n

d
 
8d
. 

In
 

th
is

 
c
a
s
e
, 
V
o
 

is
 

th
e

 
c
ri

ti
c

a
l 

s
p

e
e

d
 w

h
ic

h
 m

u
s
t 

b
e

 u
s
e

d
 i

n
 c

o
m

p
u

ti
n

g
 t

h
e

 
w

in
g

 
to

rs
io

n
 

lo
a

d
s
 

o
v

e
r 

th
e

 
a

il
e

ro
n

 
s
p

a
n

.
(d

) 
S

u
p

p
le

m
e

n
t
a

r
y

 
c

o
n

d
i
t
io

n
s

; 
r
e

a
r
 

l
if

t
 

t
r

u
s

s
; 

e
n

g
i
n

e
 

t
o

r
q

u
e

; 
s

id
e

 
lo

a
d

 
o

n
 

e
n

g
i
n

e
 

m
o

u
n

t
. 

E
a

c
h

 
o

f 
th

e
 

fo
ll

o
w

in
g

 
s
u

p
p

le
m

e
n


ta

ry
 c

o
n

d
it

io
n

s
 m

u
s
t 

b
e

 i
n

v
e

s
ti

g
a

te
d

:
(1

) 
In

 
d

e
s
ig

n
in

g
 

th
e

 
re

a
r 

li
ft

 
tr

u
s
s
, 

th
e

 
s
p

e
c

ia
l 

c
o

n
d

it
io

n
 

s
p

e
c

if
ie

d
 

in
 

§ 
2
3
.3

6
9
 

m
a

y
 

b
e

 
in

v
e

s
ti

g
a

te
d

 
in

s
te

a
d

 
o

f 
c

o
n

d
it

io
n

 
“

G
”
 
o

f 
fi

g
u

r
e
 

4
 
o

f
 
t
h

is
 

A
p

p
e

n
d

ix
. 

If
 
th

is
 

is
 

d
o

n
e

, 
a
n

d
 
i
f
 
c
e
r
t
if

ic
a
t
io

n
 
in

 
m

o
r
e
 
t
h

a
n

 
o
n

e
 
c
a
t
e


g
o
r
y
 

is
 
d
e
s
ir

e
d
, 

t
b

e
 
v
a
lu

e
 

o
f
 
W
/
S
 
u

s
e
d
 

In
 

t
b

e
 
fo

r
m

u
la

 
a
p

p
e
a
r
in

g
 
In

 
§
 2

3
.3

6
9
 

m
u

s
t
 
b
e
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t
h

a
t
 

f
o

r
 

t
h

e
 

c
a

t
e

g
o

r
y

 
c

o
r
r
e

s
p

o
n

d
in

g
 

t
o

 
t
h

e
 

m
a

x
im

u
m

 
g

r
o

s
s

 
w

e
ig

h
t
.

(2
) 

E
a

c
h

 e
n

g
in

e
 m

o
u

n
t 

a
n

d
 i

ts
 s

u
p

p
o

rt
in

g
 

s
tr

u
c

tu
re

s
 

m
u

s
t 

b
e
 

d
e

s
ig

n
e
d

 
fo

r 
th

e
 

m
a

x
i

m
u

m
 

li
m

it
 

to
rq

u
e

 
c

o
rr

e
s
p

o
n

d
in

g
 

to
 

M
E

T
O

 
p

o
w

e
r 

a
n

d
 

p
ro

p
e

ll
e

r 
s
p

e
e

d
 

a
c

ti
n

g
 

s
im

u
l

ta
n

e
o

u
s
ly

 
w

it
h

 
th

e
 

li
m

it
 

lo
a

d
s
 

re
s
u

lt
in

g
 

fr
o

m
 

th
e

 
m

a
x

im
u

m
 

p
o

s
it

iv
e
 

m
a

n
e

u
v

e
ri

n
g

 
fl

ig
h

t 
lo

a
d

 f
a

c
to

r 
n

v
 

T
h

e
 l

im
it

 t
o

rq
u

e
 m

u
s
t 

b
e

 o
b

ta
in

e
d

 
b

y
 m

u
lt

ip
ly

in
g

 t
h

e
 m

e
a

n
 t

o
rq

u
e

 
b

y
 
a

 
fa

c
to

r 
o

f 
1
.3

3
 

fo
r 

e
n

g
in

e
s
 
w

it
h

 
fi

v
e
 

o
r 

m
o

re
 

c
y

li
n

d
e
rs

. 
F

o
r 

4
, 

3
, 

a
n

d
 

2
 

c
y

li
n

d
e

r 
e
n

g
in

e
s
, 

th
e

 
fa

c
to

r 
m

u
s
t 

b
e
 

2
, 

3
, 

a
n

d
 

4
, 

re
s
p

e
c

ti
v

e
ly

.
(j

3
) 

E
a

c
h

 e
n

g
in

e
 m

o
u

n
t 

a
n

d
 i

ts
 s

u
p

p
o

rt
in

g
 

s
tr

u
c

tu
re

 m
u

s
t 

b
e

 d
e

s
ig

n
e

d
 i

o
r
 t

h
e

 
lo

a
d

s
 r

e


s
u

lt
in

g
 f

ro
m

 a
 l

a
te

ra
l 

li
m

it
 l

o
a

d
 f

a
c

to
r 

o
f 

n
o

t  
le

ss
 

t
h

a
n

 
1
.4

7
 

fo
r
 

th
e

 
n

o
rm

a
l 

a
n

d
 

u
ti

li
ty

 
c
a

te
g

o
ri

e
s
, 

o
r 

2
.0

 
fo

r 
th

e
 
a

c
ro

b
a

ti
c

 
c
a
te

g
o

ry
.

A
2

3
.l

l 
C

o
n

t
r

o
l
 s

u
r

f
a

c
e

 l
o

a
d

s
.

(a
) 

G
e

n
e

r
a

l.
 

E
a

c
h

 
c
o

n
tr

o
l 

s
u

rf
a

c
e

 
lo

a
d

 
m

u
s
t 

b
e

 
d

e
te

rm
in

e
d

 
u

s
in

g
 

th
e

 
c

ri
te

ri
a

 
o

f 
p

a
ra

g
ra

p
h

 
(b

) 
o

f 
th

is
 

s
e
c

ti
o

n
 

a
n

d
 

m
u

s
t 

li
e

 
w

it
h

in
 

th
e

 
s
im

p
li

fi
e

d
 
lo

a
d

in
g

s
 

o
f 

p
a

ra
g

ta
p

h
(c

) 
o

f 
th

is
 s

e
c
ti

o
n

.
(b

) 
L

i
m

i
t
 

p
i
l
o

t
 

f
o

r
c

e
s

. 
In

 
e

a
c
h

 
c
o

n
tr

o
l 

s
u

rf
a

c
e

 
lo

a
d

in
g

 c
o

n
d

it
io

n
 d

e
s
c

ri
b

e
d

 
in

 
p

a
ra


g

ra
p

h
s
 

(c
) 

th
ro

u
g

h
 

(e
) 

o
f 

th
is

, 
s
e
c
ti

o
n

, 
th

e
 

a
ir

lo
a

d
s
 

o
n

 
th

e
 

m
o

v
a

b
le

 
s
u

rf
a

c
e

s
 

a
n

d
 

th
e

 
c

o
rr

e
s
p

o
n

d
in

g
 

d
e

fl
e

c
ti

o
n

s
 

n
e

e
d

 
n

o
t 

e
x
c
e
e
d

 

th
o

s
e
 

w
h

ic
h

 
c

o
u

ld
 

b
e
 

o
b

ta
in

e
d

 
in

 
fl

ig
h

t 
b

y
 

e
m

p
lo

y
in

g
 

th
e

 
m

a
x

im
u

m
 

li
m

it
 

p
il

o
t 

fo
rc

e
s
 

s
p

e
c
if

ie
d

 
in

 
th

e
 t

a
b

le
 
in

 
§ 

2
3

.3
9

7
(b

).
 

If
 
th

e
 

s
u

rf
a

c
e

 l
o

a
d

s
 a

re
 l

im
it

e
d

 b
y

 t
h

e
s
e
 m

a
x

im
u

m
 

li
m

it
 

p
il

o
t 

fo
rc

e
s
, 

th
e

 
ta

b
s
 

m
u

s
t 

e
it

h
e

r 
b

e
 

c
o

n
s
id

e
re

d
 t

o
 b

e
 d

e
fl

e
c
te

d
 t

o
 t

h
e

ir
 m

a
x

im
u

m
 

tr
a

v
e

l 
in

 t
h

e
 d

ir
e

c
ti

o
n

 w
h

ic
h

 w
o

u
ld

 a
s
s
is

t 
th

e
 

p
il

o
t 

o
r 

th
e

 
d

e
fl

e
c

ti
o

n
 

m
u

s
t 

c
o

rr
e

s
p

o
n

d
 

to
 

th
e

 
m

a
x

im
u

m
 

d
e

g
re

e
 

o
f 

“
o

u
t 

o
f 

tr
im

”
 

e
x


p

e
c
te

d
 
a

t 
th

e
 s

p
e

e
d

 f
o

r 
th

e
 
c

o
n

d
it

io
n

 
u

n
d

e
r 

c
o

n
s
id

e
ra

ti
o

n
. 

T
h

e
 
ta

b
 
lo

a
d

, 
h

o
w

e
v

e
r,

 
n

e
e
d

 

n
o

t 
e
x
c
e
e
d

 
th

e
 
v

a
lu

e
 s

p
e
c

if
ie

d
 i

n
 T

a
b

le
 
2
 
o

f 
th

is
 A

p
p

e
n

d
ix

.
(c

) 
S

u
r

f
a

c
e

 
lo

a
d

in
g

 c
o

n
d

it
io

n
s

. 
E

a
c

h
 s

u
r


fa
c

e
 
lo

a
d

in
g

 
c

o
n

d
it

io
n

 m
u

s
t 

b
e

 
in

v
e

s
ti

g
a

te
d

 

a
s
 f

o
ll

o
w

s
:

(1
) 

S
im

p
li

fi
e

d
 

li
m

it
 

s
u

rf
a

c
e

 
lo

a
d

in
g

s
 

a
n

d
 

d
is

tr
ib

u
ti

o
n

s
 f

o
r
 t

h
e

 
h

o
ri

z
o

n
ta

l 
ta

il
, 

v
e

rt
ic

a
l 

ta
il

, 
a
il

e
ro

n
, 

w
in

g
 

fl
a
p

s
, 

a
n

d
 

tr
im

 
ta

b
s
 

a
re

 

s
p

e
c

if
ie

d
 

in
 

T
a

b
le

 
2
 

a
n

d
 

fi
g

u
re

s
 

5
 

a
n

d
 
6
 

o
f 

th
is

 
A

p
p

e
n

d
ix

. 
I
f 

m
o

re
 

t
h

a
n

 
o

n
e
 

d
is

tr
ib

u


ti
o

n
 
is

 
g
iv

e
n

, 
e
a

c
h

 
d

is
tr

ib
u

ti
o

n
 m

u
s
t 

b
e

 
in



v
e

s
ti

g
a
te

d
.

(2
) 

If
 

c
e

rt
if

ic
a

ti
o

n
 
in

 
th

e
 

a
c

ro
b

a
ti

c
 

c
a

te


g
o

ry
 

is
 
d

e
s
ir

e
d

, 
th

e
 

h
o

ri
z

o
n

ta
l 

ta
il

 
m

u
s
t 

b
e

 

in
v

e
s
ti

g
a

te
d

 
fo

r 
a

n
 

u
n

s
y

m
m

e
tr

ic
a

l 
lo

a
d

 
o

f 

1
0
0
 

p
e

rc
e

n
t 

w
 

o
n

 
o

n
e
 

s
id

e
 

o
f 

th
e

 
a

ir
p

la
n

e
 

c
e

n
te

rl
in

e
 
a

n
d

 
5
0
 
p

e
rc

e
n

t 
o

n
 
th

e
 
o

th
e

r 
s
id

e
 

o
f 

th
e

 
a

ir
p

la
n

e
 c

e
n

te
rl

in
e
.

(d
) 

O
u

t
b

o
a

r
d

 
f
in

s
. 

O
u

tb
o

a
rd

 
fi

n
s
 

m
u
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n
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New Appen dix H  conta in s th e con tract 
provisions requ ired  b y the S ecreta ry o f 
Labor. For convenience, the provisions  
are presented in  the form  o f one a rticle 
to be inserted in  th e contracts. P a ra 
graphs are nu mbered A  th rou gh  H , rep 
resenting old su bparagraphs (5 ) ,  ( 6 ) and
(8 ) through (13 ), and  pa ra gra phs I  and 

[J, representing p ertin en t pa rts o f old  
subparagraphs (15 ) and (16) o f §151.- 
49(a). S evera l o f these provisions  are 
directly a ffected by th e amendm ents to 
| § 5.5 of the D epa rtm en t o f La b or regu 
lations (29 C F R  5.5). Pa ra gra p h  A,

| "Minimum wages” , is amended to add 
new subparagraphs (3 ) and (4 ).  Su b -  
paragraph (3 ) provides  fo r  the estab 
lishment of cash equ iva len ts fo r  requ ired 
[fringe benefits. S u b pa ragraph  (4 ) re 
quires the approva l o f th e S ecreta ry o f 
Labor b efore th e con tra ctor m a y con -  

; sider the cost o f specified  fr in ge b enefits  
as part of the w ages  o f la borers and 
mechanics. Pa ra gra p h  C, “Pa yrolls  and 
payroll records”, is  su b stantia lly revised. 
Amended su bparagraph ( 1 ) requ ires the 
contractor to keep  a dd ition a l records 
concerning requ ired  fr in ge b enefits . 
Amended su bparagraph ( 2 ) requ ires th e 
contractor to submit w ith  its  “W eekly 
Statement of C om plia nce” add itiona l in 
formation when a pprova l u nder § 151.- 
49(a) (5) (iv ) is requ ired, and  makes the 
contractor responsib le fo r  the submis 
sion of su bcontractors’ p a yroll records. 

[Paragraph D , “Appren tices” , is  amended 
to require the con tractor to  su bmit to the 
¡sponsor p roof o f regis tra tion  o f its  a p 
prentice program  and its  apprentices 
[before any apprentices a re used.

Since the amendm ents to  §§ 151.47 and 
1151.49 are so extensive, these sections are 
i Published in  fu ll as amended. Also, 
¡several minor ed itoria l changes are in 
cluded, and catchlines a re added w here 
appropriate. Th e p ractice o f citin g 

; ^qterlying sections o f th e regu la tions 
| of the Secretary o f La b or is reta in ed  in  
Appendix H  only, and  these cita tion s  are 
jeleted throughou t revised §§ 151.47 and 

Ha * ®ec^ on 151.54(b) is a lso am en d-  
delete a s im ila r cita tion .

The procedura l and effective da te re 
quirements of section 4 o f th e A dm in is 
trative Procedu re A ct (5 U .S.C . 1003) do 
not apply to this  am en dm ent because it 
»  within the exception  in  th a t section  

latmg to pub lic loans, grants, b enefits  
! ana contracts.

•Jkj consideration o f th e foregoin g, e f-  
January 18, 1965, P a rt 151 [N ew ]

| j? ^napter i  of T itle  14 o f the C ode o f 
fn„®ra l Regu lations, is am ended as h ere 
inafter set forth .
9iiTii1k.,amendnient is  m ade u nder the 

of tile Federa l A irp ort Act, as 

5^ f ^ i d ( 4 9  U  S  C - H O I-1120) and P a rt 
! „ini., 29 of the C ode o f Federa l R eg 
ulations, as amended.

[ J S Ued in  W ashington, D .C ., on D e 
cember 1 1 , 1 9 6 4 .

N . E . H a l a b y , ' 
A dm inis trator.

I follow^ 0 1 1  Is am ended to read  as

§ 151.47 Performance of c 
work: letting of contracts.

U n]pL^uUeriis*nflf re 7 M*red ; exci 
bhe Adm in is tra tor approi

oth er m eth od  fo r  use on  a  p a rticu la r a ir 
p ort developm en t p roject, each  con tra ct 
fo r  cons tru ction  w ork on  a  p roject in  th e 
am ou nt o f m ore th a n  $2 , 0 0 0  mu st b e 
aw arded  on  the basis o f pu b lic advertis 
in g  and  open  com petitive b idd in g u nder 
the loca l la w  app lica b le to  th e lettin g  o f 
pu b lic contracts. A n y ora l or  w ritten  
agreem ent or u nderstanding b etw een  a 
sponsor and another pu b lic agen cy th a t 
is n ot a sponsor o f the p roject, u nder 
w hich  th a t pu b lic agency u ndertakes 
constru ction  w ork fo r  or as a gen t o f 
th e sponsor, is n ot considered to b e a 
constru ction  con tract fo r  the pu rposes o f 
th is  section, or §§ 151.45, 151.49, and 
151.51.

(b ) A d v ertis em ent; cond itions  and 
contents . Th ere m ay b e no advertise 
m en t fo r  b ids on, or n egotia tion  of, a 
constru ction  con tract u n til the A d m in 
is tra tor has approved  the plans and 
specifications. Th e advertisem ent sha ll 
in form  the b idders o f th e con tract and 
reportin g provisions  requ ired  b y § 151.54. 
U nless the es tim ated  con tract price or 
constru ction  cost is  $2 , 0 0 0  or less, th ere 
m a y b e no a dvertisem ent fo r  b ids or 
n egotia tion  u n til the Adm in is tra tor has 
given  th e sponsor a copy o f a  decision  o f 
the S ecreta ry o f La b or estab lish ing the 
m in im u m  w age ra tes  fo r  skilled and u n 
skilled la b or u nder the proposed contract. 
In  each  case, a  copy o f th e w a ge d eter 
m in a tion  decision must be set fo rth  in  
th e in itia l in vita tion  fo r  b ids or p ro 
posed con tract or in corpora ted  th erein  
b y referen ce to a copy set fo r th  in  the 
advertised or n egotia ted  specifications.

(c ) Proce d ure  fo r the  Secretary  o f 
Lab or’s w age de te rm inations . A t least 
60 days b efore th e in tended  da te o f 
advertis ing or n egotia tin g u nder p a ra 
graph  (b ) o f th is  section, th e sponsor 
sha ll send to the D is trict A irp ort 
E n gineer, com pleted D epa rtm en t o f 
La b or Form  D B -11, w ith  on ly th e classi
fica tions  needed in  th e perform a n ce o f 
th e w ork checked. G en era l en tries (such 
as “en tire schedu le” or “a ll a pp li
cab le cla ssifica tions” ) m a y n ot b e used. 
Ad d ition a l necessary classifications n ot 
on the form  m a y be typed  in  th e b lank 
spaces or on  an  a tta ch ed  separa te list. 
A  cla ss ifica tion  th a t can  b e fitted  in to 
cla ssifications  on the form , or a classi
fica tion  th a t is  n ot gen era lly recognized  
in  th e a rea  or  in  th e indu stry, m a y not 
b e used. E xcep t in  areas w here th e w age 
pa tterns a re clea rly estab lished, the 
Form  mu st b e accompan ied  b y any a va il 
ab le pertin en t w a ge paym en t or loca lly 
p reva ilin g fr in ge b enefit in form a tion .

(d ) Use and effectiveness  o f the  Se cre 

tary  o f Lab or’s w age dete rm inations . 
(1 ) W a ge determ in a tions a re effective 
on ly fo r  1 2 0  days from  the da te o f the 
determ in a tions. I f  it appears  th a t a 
determ in a tion  m a y exp ire b etw een  b id  
open ing and aw ard , the sponsor sha ll so 
advise th e F A A  as soon as possib le. I f  
he w ishes a  new  requ est fo r  w age deter 
m in a tion  to b e m ade and  if any pertin en t 
circu mstances h ave changed, he sha ll 
submit a new  Form  D B -11 and  accom 
pa n yin g in form a tion . I f  he cla im s th a t 
the determ in a tion  expires b efore aw ard 
and  a fter  b id open ing due to u navoidab le 

circu mstances, he sha ll su bmit p roof o f 
the fa cts  w h ich  he cla ims support a 

fin d in g to th a t effect.

(2 ) Th e S ecreta ry o f La b or m ay m od 
ify  any w a ge determ ina tion  b efore th e 1 

aw ard  o f the con tract or contracts fo r  
w h ich  it was sought. I f  the proposed 
con tra ct is  aw arded on the basis o f pu b 
lic advertisem ent and open com petitive 
b idd ing, a ny m od ifica tion  th a t th e F A A  
receives  less th a n  1 0  days b efore the 
open ing o f b ids is  n ot effective, unless 
th e A d m in is tra tor finds th a t th ere is 
reasonab le tim e to n otify b idders. A  
m od ifica tion  m a y n ot continu e in  effect 
b eyond the effective period o f the w age 
determ in a tion  to w h ich  it relates. Th e 
A d m in is tra tor sends any m od ifica tion  to 
the sponsor as soon as possib le. I f  the 
m od ifica tion  is  effective, it mu st b e in 
corpora ted  in  the in vita tion  fo r  bids, b y 
issu ing and addendu m to th e specifica 
tions or otherw ise.

(e ) R equirem ents  fo r aw arding con 

s truction  contracts . A  sponsor m a y not 
aw ard  a  constru ction  con tract w ith ou t 
th e w ritten  concu rrence o f th e A d m in 
is tra tor (th rou gh  th e D is trict A irp ort 
E n gin eer) th a t th e con tract prices a re 
reasonab le and  th a t the con tract con 
form s  to th e sponsor’s gra n t a greem ent 
w ith  th e U n ited  S tates. A  sponsor th a t 
awards contracts  on  th e basis o f pu b lic 
advertis ing and open com petitive b id 
d ing, sha ll, a fter  the b ids a re opened, 
send a  tab u la tion  o f th e b ids and  its  
recom menda tions fo r  aw ard  to th e D is 
tr ict A irp ort E ngineer. Th e  a llow ab le 
p roject costs o f the work, on  w h ich  th e 
Federa l p a rticip a tion  is compu ted, m a y 
n ot b e m ore th a n  th e b id  o f th e lowest 
responsib le b idder. Th e sponsor m a y not 
accept a b id  by a con tractor whose nam e 
appears on the cu rren t lis t o f in eligib le 
contractors  pu b lished by the C om ptroller 
G en era l o f th e U n ited  S ta tes u nder 
§ 5.6(b ) o f T itle  29 of th e regu la tions o f 
the S ecreta ry o f La b or (29 C F R  P a rt 5 ), 
or a b id b y any firm , corpora tion , p a rt
nership, or association  in  w h ich  th a t 
con tractor has a su b stantia l interest.

( f )  Secretary  o f Lab or’s in te rp re ta 

tions  apply . W h ere app lica b le b y th eir 
term s, th e regu la tions o f th e S ecreta ry 
o f La b or (29 C F R  5.20-5.32) in terp retin g 
the fr in ge b enefit provisions  o f the 
D a vis -B acon  A ct app ly to  this  section.

2. S ection  151.49 is amended to read  
as follow s :

§ 151.49 P e rfo rm anc e  o f  construct ion  
w o rk  : cont ract  requirem ents.

(a )  C on tract prov is ions . In  add ition  
to any oth er provisions  necessary to 
ensu re com pletion  o f the w ork in  accord 
ance w ith  the gra n t agreem ent, each 
sponsor en terin g in to a  constru ction  con 
tra ct fo r  an a irport developm en t p ro j 
ect sha ll in sert in  the con tract th e p ro 
vis ions requ ired  b y th e S ecreta ry o f 
Labor, as set fo rth  in  Appen d ix H  o f 
th is  Pa rt. Th e D irector, A irports  S erv
ice, m a y amend any provis ion  in  A p 
pendix H  from  tim e to tim e to accord  
w ith  ru le-m a king a ction  o f th e S ecre 
ta ry o f Labor. Th e provis ions in  th e 
follow in g su bparagraphs a lso mu st be 
in serted  in  the con tra ct:

(1 ) F e d e r a l  A i d  t o  A i r p o r t  P r o g r a m  P r o j 

e c t .  T he  wo rk  in  this cont rac t  is inc luded
in P e de ral-aid  A irpo rt  P ro je c t  No . ---------
w hic h  is be ing  unde rt aken an d  accom plished  
by  the  [inse rt  sponso r’s nam e ] in  accordance  
w it h  the  term s and  condit ions o f  a grant
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agreem ent  be tween the  [inse rt  sponsor’s 
nam e ] and  t he  Un it e d  Stat es, unde r the  
Fe de ral A irpo rt  A c t  (49 U.S.C. 1101) and  
P ar t  151 o f  t he  Federal A v iat io n  R e gulat io ns 
(14 CF R  P art  151), pursuan t  t o  w h ic h  the  
Un it e d  Stat es has agreed t o  pay  a ce rtain  
percentage  o f  the  costs o f  the  pro jec t  t hat  
are  de t e rm ined to  be  al lo w able  pro je c t  costs 
unde r t hat  Act . T he  Un it e d  Stat es is no t  a 
part y  t o  this cont rac t  and  no  re fe rence  in  
t h is co nt rac t  to  the  F A A  o r any  repre senta 
t iv e  thereo f , o r t o  any  right s grant ed t o  the  
F A A  o r any  representat iv e  the reo f , o r the  
Un it e d  States, by  the  contrac t , m akes the  
Un it e d  Stat es a part y  t o  th is contrac t .

(2 ) C o n s e n t  t o  a ss i g n m e n t .  T he  c o n 
t rac t o r shall o btain  the  p rio r w ri t t e n  con 
sent  o f  the  [inse rt  sponso r’s n am e ] t o  any  
proposed assignm ent  o f  any  int e rest  in  or 
part  o f  th is contrac t .

(3 ) C o n v i c t  l a bo r .  No  conv ic t  labo r m ay  
be  em ploy ed unde r this contrac t .

(4 ) V e t e r a n s ’ p r e f e r e n c e .  I n  t he  em ploy 
m e n t  o f  labo r (except  in  execut iv e, adm in is 
t rat iv e , and  superv iso ry  po si t i o n s), pre fe r 
ence  shall be  g iv e n  t o  q uali f ied  indiv iduals  

w h o  hav e  serv ed in  the  m i li t ary  serv ice  o f  
t he  Un it e d  Stat es (as de fined in  sec t ion  
101(1) o f  t he  So ldie rs’ and  Sai lo rs’ C iv i l  R e 
l i e f  A c t  o f  1940) and  hav e  be e n  ho no rably  
discharged f ro m  t hat  serv ice, except  t hat  
pre fe rence  m ay  be  g iv en o n ly  w he re  t hat  
labo r is av ai lable  lo cally  and  is quali f ied  to  

pe rfo rm  the  wo rk  t o  whic h the  em plo y m ent  
re lates.

(5 ) W i t h h o l d i n g :  S p o n so r  f r o m  c o n t r a c 

t o r .  Whe t he r o r no t  pay m ents or advances 
t o  t he  [inse rt  sponso r’s n am e ] are  w i t hhe ld  
o r suspended by  the  F A A , t he  [inse rt  spon 
so r ’s n am e ] m ay  w i t hho ld  o r cause  t o  be  
w it hhe ld  f ro m  t he  co nt rac to r so  m uc h  o f  
t h e  accrued pay m ents o r adv ances as m ay  
be  considered necessary  t o  pay  labo re rs and  
m echanics em ploy ed by  t he  cont rac t o r or 
an y  subcont rac t o r o n  t he  wo rk  the  f u l l  
am o unt  o f  wages require d by  this contrac t .

(6 ) N o n p a y m e n t  o f  wa g es.  I f  t he  c o n 
t rac t o r o r subcont rac t o r fa i ls  t o  pay  any  
labo re r o r m echanic  em ploy ed or w o rk ing  on  

t he  sit e  o f  t he  wo rk  any  o f  the  wages re 
quire d  by  this cont rac t  the  [inse rt  sponso r’s 
nam e ] m ay , af t e r w ri t t e n  no t ice  t o  the  c o n 
t rac to r, t ake  suc h  ac t ion as m ay  be  neces
sary  t o  cause  the  suspension o f  any  furt he r  

pay m e nt  o r adv ance  o f  fun ds un t i l  the  v io 
lat io ns cease.

(7 )  F A A  i n s p e c t i o n  a n d  r e v i e w .  T he ' con 
t rac t o r shall al lo w  any  autho riz ed repre sent 
at iv e  o f  t he  F A A  t o  inspec t  and  rev iew  any  
wo rk  o r m at e rials use d in  t he  pe rfo rm ance  

o f  this contrac t .
( 8 ) S u b c o n t r a c t s .  T h e  cont rac t o r shall  

Inse rt  i n  each o f  h is subcont rac t s the  pro 
v isions c o ntained in  paragraphs [inse rt  
designat ions o f  6  paragraphs o f  co nt rac t  co r 
re spo nding  t o  subparag raphs (1 ) ,  (3 ) ,  (4 ) ,
( 5 )  , ( 6 ) an d  ( 7 ) o f  th is p arag rap h ], an d  
also  a c lause  re q uiring  t he  isubcontractors 

t o  inc lude  these prov isions in  any  lo wer t ie r 
subcont rac t s w h ic h  they  m ay  enter into , 
t oge the r w i t h  a c lause  re q uiring  this inse r 
t i o n  in  any  furt he r subcont rac t s t hat  m ay  

i n  t urn  be  m ade.
(9 ) C o n t r a c t  t e r m i n a t i o n .  A  bre ac h  o f  

paragraphs [inse rt  de signat ion o f  3 para 
g raphs co rresponding t o  subparagraphs (5 ) ,
( 6 ) an d  (7 )  o f  th is parag raph ] m ay  be  
gro unds fo r t e rm inat io n o f  the  contrac t .

(b ) E xe m ption  o f ce rta in  contracts . 
A ppen d ix  H  to th is  P a rt and  pa ra gra ph  
(a )  ( 5 ) o f th is  section  do n ot a pp ly to 
p rim e contracts  o f $2 , 0 0 0  or less.

(c )  A d jus tm e n t in  liquidated  dam 

ages. A  con tra ctor or su bcontra ctor 
w h o has b ecome lia b le fo r  liqu ida ted  
da mages u nder pa ra gra ph  G  o f A p 
p en d ix  H  and  w ho cla im s th a t th e 
am ou nt a d m in is tra tively determ in ed  as

liqu ida ted  dam ages u nder section  104(a ) 
o f th e C on tra ct W ork  H ou rs S tanda rds 
A ct is  in correct or th a t he viola ted  in 
a d verten tly th e C on tra ct W ork  H ou rs 
S tanda rds A ct n otw ithsta n d ing th e ex 
ercise o f due care, m a y—

(1 ) I f  th e am ou nt determ ined  is m ore 
th a n  $100, app ly to  th e Adm in is tra tor 
fo r  a  recom m enda tion  to th e S ecreta ry 
o f La b or th a t an  a ppropria te ad ju st
m en t b e m ade or th a t he be relieved  o f 
lia b ility fo r  such liqu ida ted  dam ages; 
or

(2 ) I f  th e am ou nt determ in ed  is $100 
or  less, app ly to  th e A d m in is tra tor fo r  
a n  appropria te ad ju stm ent in  liqu ida ted  
damages or fo r  relea se from  lia b ility fo r  
th e liqu ida ted  damages.

(d ) C orrecte d  w age de te rm inations . 
Th e S ecreta ry o f La b or corrects a ny 
w a ge determ in a tion  inclu ded in  a n y 
con tra ct u nder th is  section  w henever 
th e w a ge determ in a tion  conta in s clerica l 
errors. A  correction  m a y b e m ade a t 
th e A d m in is tra tor’s requ est or on  th e 
in itia tive o f th e S ecreta ry o f Labor.

(e )  Se cre tary  o f Lab or’s in te rp re ta 

tions  apply . W h ere app lica b le b y th eir  
term s, th e regu la tions o f th e S ecreta ry 
o f La b or (29 C F R  5.20-5.32) in terp ret
in g  th e “fr in ge b en efit provis ions” o f 
th e D a vis -B acon  A ct a pp ly to  th e con 
tra ct provisions  in  Appen d ix H , and to 
th is  section.

§ 151.54 [A m e n d e d ]

3. S ection  151.54(b ) is  am ended  b y 
s trik in g ou t th e cita tion  “ (29 C F R  5.6 
(a )  ( 1 ) ) ” a t th e end thereof.

4. Appen d ix H  is  added  to  P a r t 151 
[N ew ! to  read  as follow s :

A p p e n d i x  H

T he re  is set  f o rt h  be lo w  thè  cont rac t  p ro 
v ision re quire d  by  the  re gulat ions o f  the  
Sec re tary  o f  Labo r in  P art  5 o f  T i t le  29 o f  
t he  Code o f  Fe de ral R egulat ions. Sec t ion  
151.49(a) require s sponso rs t o  insert  this 
prov ision in  f u l l  in  each const ruc t ion con 
t rac t .

P R O V IS IO N  RE Q U IRE D  B Y  T H E  R E G U L A TIO N S  O P 

T H E  S E C RE TARY O F  LAB O R

A .  M i n i m u m  wa g es. (1 )  A l l  m echanics 
an d  labore rs em ploy ed o r w o rk ing  upo n  the  
sit e  o f  t he  wo rk  w i l l  be  paid  unc ondit io nally  
an d  no t  less o f t e n  t han  once a week, an d  
w it ho ut  subsequent  deduc t ion or rebat e  on  
any  account  (except  such pay ro ll deduct ions 
as are pe rm it t ed by  regulat ions issued by  the  
Secre tary  o f  L abo r unde r the  Co pe land A c t  
[29 C F R  P art  3 ] ) ,  the  f u l l  am o unts due  at  

t im e  o f  pay m e nt  c om puted a t  w age  rat es 
no t  less t han  those  c o ntained in  the  wage  
de te rm inat ion dec ision (s )  o f  the  Secre tary  o f  
L abo r w h ic h  is (a re ) at t ac he d hereto  and  
m ade  a part  hereo f, regardle ss o f  any  con 
t rac t ual re lat io nship w h ic h  m ay  be  alle ged  
t o  exist  be t we en t he  cont rac t o r and  such  
labo re rs and  m echanics; an d  the  w age  de 
t e rm inat io n de c isio n (s) shall be  posted by  

t he  co nt rac to r at  the  sit e o f  t he  wo rk  in  a  
pro m inent  place  whe re  i t  (t h e y ) can be  easi ly  
seen by  t he  workers. Fo r t he  purpose  o f  this 
paragraph, co nt ribut io ns m ade  or costs 
reaso nably  ant ic ipat ed unde r sect ion 1 ( b )  (2 ) 
o f  the  Dav is-Bac o n  A c t  on be h alf  o f  labo re rs 
or m echanics are  considered wages paid  t o  
such labo re rs o r m echanics, subje c t  t o  the  
prov isions o f  subparag raph  (4 ) be low . A lso  

f o r  the  purpose  o f  th is paragraph, re gular  
co nt ribut io ns m ade  or costs inc urred fo r  
m ore  t han  a weekly  pe riod unde r plans, 
funds, o r program s, but  co v ering t he  par 
t i c ular weekly  pe riod, are deem ed to  be  con 

st ruc t iv e ly  m ade  or inc urred during such 
weekly  pe rio d (29 C F R  5 .5 (a) (1 ) ( i ) ) .

(2 ) A ny  class o f  labo re rs or mechanics 
w hic h  is no t  listed in  the  wage  determina
t ion (s )  and  w hic h is t o  be  em ployed under 
the  contrac t , shall be  classif ied or reclassi
f ied c o nfo rm ably  t o  the  wage  determina
t io n  ( s ) ,  and a repo rt  o f  the  act ion taken 
shall be sent  by  the  [inse rt  sponsor’s name] 
t o  the  F A A  fo r  approv al an d  transmittal to 
t he  Secre tary  o f  Labo r. I n  the  event that 
the  int e rest ed part ies canno t  agree on the 
proper c lassificat ion or rec lassificat ion of a 
part ic ular c lass o f  labo re rs and mechanics 
t o  be  used, t he  quest io n accom panied by  the 
recom m endat ion o f  the  F A A  shal l  be referred 
t o  the  Secre tary  o f  L abo r fo r  f inal determi
nat io n  (29 CF R  5 .5 (a) (1 )  ( i i ) ) .

(3 ) Whene v e r t he  m in im um  wage rate 
presc ribed in  t he  cont rac t  f o r  a class of 
labo re rs o r m echanics inc ludes a fringe ben
efit  which is no t  expressed as an hourly  wage 
rat e  and  the  cont rac t o r is obligated to pay 
a cash equiv ale nt  o f  such a  fringe  benefit, 
an  ho urly  cash equiv ale nt  thereo f shall be 
established. I n  the  event  the  interested 
part ies c anno t  agree  upo n  a cash equivalent 
o f  t he  f r ing e  benef it , t he  quest ion, accom
pan ie d  by  t he  recom m endat ion o f  the FAA 
shall be  re fe rred t o  the  Secre tary  o f Labor 
f o r  de t e rm inat ion (29 CF R  5 .5 (a) (1 ) (iii) )•

(4 ) T he  cont rac tor m ay  consider as part 
o f  t he  wages o f  any  labo re r o r mechanic the 
am o unt  o f  any  costs reasonably  anticipated 
i n  pro v id ing  benef it s unde r a plan or pro
g ram  desc ribed in  sect ion 1 (b ) (2 ) (B ) of the 
Dav is-Bac o n  Act , o r any  bo ha fide fringe 
bene f it s no t  expressly  listed in  section 1 (b) 
(2 )  o f  the  Dav is-Bac o n  A c t  or otherwise not 
l ist ed in  t he  wage  de t e rm inat ion decision(s) 
o f  the  Secre tary  o f  L abo r which is included 
i n  t h is contrac t , o n ly  w he n the Secretary of 
L abo r has fo und, upo n  the  writ t en request 
o f  the  cont rac tor, t hat  the  applicable  stand
ards o f  t he  Dav is-Bac o n  A c t  have been met. 
Whene v e r prac t ic able , the  contractor should 
request  t he  Secre tary  o f  Labo r to make such 
f indings be fo re  the  m ak ing  o f  the contract. 
I n  the  case o f  un fun de d  p lans and programs, 
t he  Secre tary  o f  L abo r m ay  require the con
t rac t o r t o  se t  aside  in  a separate account 
assets f o r  the  m ee t ing o f  obligat ions under 
the  p lan  or pro gram  (29 CF R  5.5 (a) ( l ) ( i j ) ) '

B .  W i t h h o l d i n g :  F A A  f r o m  sponsor . Pur
suan t  t o  t he  term s o f  the  grant  agreemen 

be t we en t he  Un it e d  States and [insert spon
so r’s n am e ], re lat ing  t o  F e d e r a l- a id  Airpo 
P ro je c t  N o . ______ _ and  P art  151 o f the Fed
e ral A v iat io n  R e gulat io ns (14 CFR  Part lo 1 > 
t he  F A A  m ay  w i t hho ld  or cause to be w 

he ld  f ro m  the  [inse rt  sponsor’s na“ ie^ „ 
m uc h  o f  the  accrued paym ents or adva
as m ay  be  considered necessary  to W  
bo re rs and  m echanics ̂ employed by  the 
t rac t o r o r any  subcont rac to r on the 
the  f u l l  am o unt  o f  wages required W  
contrac t . I n  the  ev ent  o f  fai lure  to P 7 
labo re r o r m echanic  em ploy ed or wor s g 
t he  sit e  o f  the  wo rk  al l  or part  o f  the 
require d by  t h is cont rac t , the  FA A  ™ay. 
w rit t e n  no t ice  t o  the  [inse rt  sponsor’ s t(J
t ake  such ac t io n as m ay  be n ece_ nt
cause  the  suspension o f  any  further p y  
or adv ance  o f  fun ds unt i l such v 
hav e  ceased (29 CF R  5 .5 ( a ) ( 2 ) ) .

C .  P a y r o l l s  a n d 'b a s i c  records. ^
ro l ls and  basic  records re lat ing t  wor£ 
be  m ain tained during  the  course °  ears 
an d  preserv ed f o r  a period o f banjCS 
the re af t e r f o r  a l l  laborers and . reC_ 
w o rk ing  at  the  sit e o f  the w ork . ® resS 0f 
ords w i l l  co nt ain  the  nam e an . lflcation, 
each such em ployee , h is correct  ® t ibutions 
rat es o f  pay  (in c lud in g  rates o fC9  degcribed 

or costs ant ic ipat ed o f  the ■ Act),
in  sec t ion 1 ( b )  ( 2 ) o f  the  D®vi ‘  rs worked, 
daily  and  week ly  num be r o f  g paid-
deduc t ions m ade  and  ac tual found,
Whene v e r the  Secre tary  o f  Lao  suppara-
unde r 29 C F R  5 .5 (a )  (1 ) ( i j )  that
g raph (4 ) o f  paragraph (A )
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he wages o f  any  labo re r o r m echanic  Inc lude  
he amount o f  any  costs reaso nably  an t ic i - 
ated in prov id ing bene f it s unde r a  p lan  o r 
rogram described in  sect ion 1 ( b ) ( 2 ) ( B )  
i the Dav is-Bacon Act , the  c ont rac t o r shall  
aintain records w h ic h  sho w  t hat  t he  co m - 
!tment to prov ide  suc h benef it s is en fo rc e - 

ble, that the  p lan  or pro gram  is f inanc ially  
esponsible, and t hat  the  p lan  o r pro gram  
as been com m unicated in  w ri t in g  t o  the  
borers or m echanics af fected, and  records 
hich show the  costs ant ic ipat ed o r the  
tual cost incurred in  pro v id ing  such be ne - 

ftts (29 CFR 5 .5 (a) (3 )  ( i ) ) .
(2) The contrac tor w i l l  subm it  week ly  a 

spy of all pay ro lls t o  t he  [inse rt  sponso r’s 
same] fo r t ransm ission t o  the  FA A , as re 
tired by  § 151.53 (a). T he  copy  shall be  
iccompanied by  a stat em ent  signed by  t he  
mployer or his agent  ind ic at ing  t hat  t he  
ayrolls are correct  and com ple te , t hat  t he  
age rates contained the re in  are  no t  less 

Shan those de te rm ined by  t he  Secre tary  o f  
abor and that  the  classi ficat ions set  fo rt h  

lor each laborer o r m echanic  co nfo rm  w it h  
be work he perform ed. A  subm ission o f  a  
'Weekly Statement o f  Co m pliance ”  w h ic h  is 
squired under this cont rac t  and  t he  Cope 
land regulations o f  the  Sec re tary  o f  L abo r  
|29 CFR Part  3 ) and t he  f i l ing  w i t h  t he  
initial payroll or any  subsequent  pay ro ll o f  
copy o f any  findings by  the  Secre tary  o f  

|abor, under 29 CF R  5 .5 (a ) (1 )  ( i v )  (se e  sub- 
ragraph (4 ) o f  paragraph (A )  abo v e ) , shall  

atisfy this requirem ent . T h e  prim e  con 
tactor shall be  responsible  f o r  t he  subm is 
sion of copies o f  pay ro lls o f  a l l  subc o n t rac 
tors. The cont ractor w i l l  m ake  t he  records 
hquired under the  labo r st andards clauses 

pi the contract av ai lable  f o r  inspec t ion by  

Authorized representat ives o f  t h e  F A A  an d  
pe  Department o f  Labo r, and  w i l l  pe rm it  
puch representat ives t o  int e rv iew  em ployees 
Buring working hours o n  t he  jo b  (29 CF R  
p .5 (a )(3 )(i i )).

D. Ap p r en t i c es. Apprent ic es w i l l  be  pe r- 
pt ted to work as such o nly  w he n  t hey  are  
registered, indiv idually , unde r a  bo na fide  
Apprenticeship program  reg ist e red w i t h  a  
state apprent iceship agency  w h ic h  is re c - 
pgmzed by  the Bure au o f  A pprent ic eship an d  
Raining, Unit ed States De part m ent  o f  
poor; or, i f  no  such recogniz ed agency  exists 

I? a State, under a pro gram  reg ist e red w i t h  
^ B u r e a u  o f  Apprent ic eship and  T rain ing , 
r., ted States De partm ent  o f  Labo r. T he  
puowable rat io  o f  apprent ices t o  jo urne y - 
P  h in any c raft  c lassi ficat ion shal l  no t  be  
greater than the rat io  pe rm it t ed t o  the  c o n - 
L . tPr a® to his ent ire  wo rk  fo rce  unde r the  

& no ter?,<* Pro&rarn- A ny  em ploy ee  listed on  
p p yroll at  an apprent ice  w ag e  rate , w ho  is 

C J egi?tered as above , «h a l l  be  paid  the  
L P  determ ined by  t he  Sec re tary  o f  
feitir e classificat ion o f  w o rk  he  ac t u-
Kcm+r?6̂ 01711611- T be  c ont rac t o r o r sub- 

tor wlU be  re<iulred t o  furn ish  t o  the  
rthp P„„ .B? orisor’s aam e ] w ri t t e n  ev idence  o f  

Bice'? na1Str?it ion o f  bis P rogram  and appre n 
t ice  as o i  t be  appro priat e  rat io s and
to iisin» ’ fo r t be  area o f  c o nst ruc t io n p rio r  
[work toI  apprent ices o n t he  cont rac t

(29 CFR  5 .5 (a) ( 4 ) ) .

bhe ^ i t h  C o p e l a n d  R e g u l a t i o n s .

k d  R eSfit *°r  Sha11 com P!y  w i t h  the  Co pe - 
E e t a r f ^ T 10^ 8 (2 9  CP R  P ar t  8 ) o f  the  
rated b J  Labor whic h are  he re in inc o rpo -
> F ( i f J , e.^ rence (29 C F R  5 .5 (a ) ( 5 ) ) .

• Over t i m e r e q u i r e m e n t s.  N o  contr

any  part  o f  
o r in 

labo re rs o r m e -

«sube nnV-r 'l  N o  cont rac t o r
lthecontfa^  ° r  cont rac t ing  fo r  any  j 

Polve the e r r ^ rk  whic h m ay  require  
[clianics Sbni ? Ploym ent  o f  labore rs c 
Pm echanit11? require  o r pe rm it  any  labo re r  
kpiov eS i  n  any  wo rkweek  in  w h ic h  he  is 
ieii»h+1. . a  such wo rk  to  wo rk  in  excess o f
flight hours
i°t fortv v,„, ln any  calendar day  o r in  excess 

[laborer nr  such wo rkweek  unle ss suc h  

htarata J,Jn,echanl°  received com pensat ion  

this basio «  V ® SS ^ban  one and  o n e -h alf  t im es 

(excess of ^ay  f o r  a11 ho urs wo rke d in
| !ght  hours in  any  calendar day  o r

No. 246— Pt. r___ r

in  excess o f  fo rt y  ho urs in  suc h workweek, 
as t he  case m ay  be  (29 CF R  5 .5 (c ) ( 1 ) ) .

G .  V i o l a t i o n s ;  l i a b i l i t y  f o r  u n p a i d  w a g e s;  
l i q u i d a t ed  d a m a g es.  I n  t h e  ev ent  o f  any  
v io lat ion  o f  paragraph F  o f  t h is prov ision, 
the  cont rac t o r an d  any  subcont rac t o r re 
sponsible  the re fo re  sh a l l  be  l iable  t o  any  
af fe c ted em ploy ee  fo r  h is unpaid  wages. I n  
addit ion, such cont rac t o r and  subc ont rac 
t o r shall be  l iable  t o  the  Un it e d  Stat es f o r  
l i q uidat e d  dam ages. Suc h  l iq uidat e d  dam 
ages shall be  com puted, w i t h  respec t  t o  each  
ind iv idual labo re r o r m echanic  em ploy ed  
in  v io lat ion  o f  said  parag raph  F  o f  t h is  
prov ision, in  t he  sum  o f  $10  f o r  each calen 
dar day  on w h ic h  such em ploy ee  w as re 
q uire d  or pe rm it t ed t o  w o rk  in  excess o f  
e ight  ho urs o r in  excess o f  t he  st andard  
workweek  o f  fo rt y  ho urs w i t ho ut  pay m ent  
o f  t he  o v ert im e  wages require d by  said  
paragraph  F  o f  t h is pro v ision (29 CF R  5.5 

( c ) ( 2 ) ) .
H .  W i t h h o l d i n g  f o r  u n p a i d  w a g es a n d  

l i q u i d a t ed  d a m a g es.  T he  F A A  m ay  w i t h 
ho ld  o r cause  t o  be  w i t hhe ld , f ro m  any  
m oney s pay able  o n  account  " o f  w o rk  pe r 
fo rm e d by  t he  cont rac t o r o r subcont rac to r, 
such sum s as m ay  adm in ist rat iv e ly  be  de 
t e rm ined to  be  necessary  t o  sat isfy  any  l i a 
bi li t ie s o f  such co nt rac to r o r subcont rac t o r  

f o r  unpaid  wages an d  liq uidat e d  dam ages as 
prov ided in  paragraph  G  o f  t h is pro v ision  
(29 CF R  5 .5 (C )(3 )).

I .  S u b c o n t r a c t s .  T he  cont rac t o r w i l l  i n 
se rt  in  each o f  h is subcont rac t s the  c lauses 
co ntained in  paragraphs A  t h ro ug h  H  an d  
J o f  t h is prov ision, an d  also  a  c lause  re 
q ui r ing  the  subcont rac t o rs t o  inc lude  these  
prov isions in  any  lo we r t ie r subcont rac t s 
w hic h  t hey  m ay  enter into , t oge the r w i t h  a  
c lause  re q uiring  t h is inse rt ion in  any  f u r 
t he r subcont rac t s t hat  m ay  in  t urn  be  m ade  

(29 CF R  5 .5 (a ) (6 ) ,  5 .5 (c ) ( 4 ) ) .
J .  C o n t r a c t  t e r m i n a t i o n ;  d e b a r m e n t .  A  

breach o f  paragraphs A  t h ro ug h  I  o f  th is  
pro v ision m ay  be  gro unds f o r  t e rm inat io n  
o f  the  contrac t . A  breach o f  paragraphs A  
t h ro ug h  E  an d  I  m ay  also  be  gro unds fo r  
de barm ent  as pro v ided in  29 CF R  5.6 o f  
the  re gulat ions o f  the  Sec re tary  o f  L abo r  
(29 CF R  5 .5 (a ) ( 7 ) ) .

[F .R . Doc. 64r-12955; F i led, Dec . 17, 1964;
8:45 am..]

T it le  5 — ADM IN ISTRATIVE 
PERSON N EL

Ch a p t e r  I— Civ il  Se r v ice  Co m m issio n  

PA RT  2 1 3 — EX CEP T ED  SER V I CE 

D e p a r t m e n t  o f  D e f e n se

S ection  213.3306 is  am en ded to show  
th e exception  u nder Schedu le C  o f tw o 
positions o f S ecreta ry, one to th e Assist
a n t S ecreta ry o f D efense (A d m in is tra 
tion ) and  one to th e S pecia l Assistant 
to  th e S ecreta ry. Th e section  is  a lso 
am en ded to  show  th a t th e pos ition  o f 
S ecreta ry to  th e Ass is tan t S ecreta ry o f 
D efense (M ed ica l and  H ea lth ) is  no 
lon ger excepted  u nder S chedu le C. E f 
fective u pon pu b lica tion  in  th e F e d e r a l  

R e g i s t e r , su bpa ragraphs  (2 ) . and  (16 ) 
o f pa ra gra ph  (a )  o f § 213.3306 a re 
am en ded as set ou t b elow .

§ 2 1 3 .3 3 0 6  De partm e nt  o f  De fe nse .

(a )  O ffice  o f the  Secretary . * * *

(2 ) Tw o P r iva te S ecreta ries to  the 
D epu ty S ecreta ry o f D efense and one 
P r iva te  S ecreta ry to  each  o f th e fo llow 
in g : Th e  D irector o f D efense Resea rch  
and  E n gin eerin g; th e Ass is tan t S ecreta ry

o f D efense (M a n p ow er) ; th e Ass is tan t 
S ecreta ry o f D efense (In tern a tion a l S e 
cu rity A ffa irs ) ; the S en ior M ilita ry A id e 
to  th e Pres iden t; th e Ass is tan t S ecreta ry 
o f D efen se (Pu b lic A ffa irs ) ; th e Assist
a n t S ecreta ry o f D efense (In s ta lla tion s  
and  Logis tics ) ; th e Ass is tan t S ecreta ry o f 
D efense (A d m in is tra tion ) ; the G en era l 
C ou nsel; and th e Assistant to th e S ec 
reta ry o f D efense (A tom ic E n erg y).

♦ * * * *

(16) Th ree P r iva te S ecreta ries  to th e 
S pecia l Assistant to the S ecreta ry o f 
D efense.

* * * * *

(R .S. 1753, sec. 2, 22 Stat . 403, as am ended; 
5 U.S.C. 631, 633; E.O. 10577, 19 F .R . 7521, 
3 CFR , 1954-1958 Com p., p. 218)^

U n i t e d  S t a t e s  C i v i l  S e r v 

i c e  C o m m i s s i o n ,

[ s e a l ]  M a r y  V .  W e n z e l ,

E xe cu tiv e  A ss is tant to  
th e  C omm iss ioners .

[F .R . Doc. 64-12989; F i led, Dec. 17, 1964;
8:49 a.m .]

T it le  7 — AGRICULTURE
Ch a p t e r  V I I — A g r icu lt u r a l  S t a b i l iz a 

t io n  a n d  C o n s e r v a t i o n  Se rv ice  
( A g r icu lt u ra l A d ju st m e n t ) , D e p a r t 

m e n t  o f  A g r icu lt u re

SU BCH A P TER B— FA RM  M A R K ET I N G  Q U O T A S 
A N D  A C R EA G E A LLO TM EN T S

PA RT  7 2 2 — CO T T O N

Su b p a r t ——1 9 6 5  Cro p  o f  Ex t r a  Lo n g  
St a p le  Co t t o n — N a t io n a l  M a r k e t 

in g  Q u o t a ; N a t io n a l  A llo t m e n t  a n d  
'  A p p o r t io n m e n t  t o  t h e  St a t e s a n d  

Co u n t ie s; R e f e r e n d u m  D a t e  

C o u n t y  R e s e r v e

(a )  S ection  722.354 Is  issued pu rsu ant 
to  th e A gricu ltu ra l Ad ju s tm en t A ct o f 
1938, as am en ded (52 S ta t. 31, as 
am en ded ; 7 U .S.C . 1281 et s eq .). Th is  
section  estab lishes th e cou nty reserve 
fo r  th e 1965 crop  o f ex tra  lon g s taple 
cotton . Su ch  determ in a tion  was  m ade 
in itia lly b y th e respective cou nty com 
m ittees  and  is  h ereb y a pproved  and m ade 
effective b y th e A dm in is tra tor, AS C S , 
pu rsu ant to  delega ted  a u th ority (19 F .R . 
74, 21 F .R . 1665, 25 F .R . 3925, 28 F .R . 
4368).

(b )  N otice th a t th e S ecreta ry was 
p repa rin g to estab lish  S ta te and  cou nty 
a llotm ents  was  pu b lished in  th e F e d e r a l  

R e g i s t e r  on  S eptem b er 12, 1964 (29 F .R . 
12878) in  accordance w ith  section  4 o f 
th e Ad m in is tra tive Procedu re A ct (60 
S ta t. 238; 5 U .S .C . 1003). N o w ritten  
submissions w ere received  in  response to 
such notice.

(c )  S ince th e es tab lishm ent o f cou nty 
reserves u nder th is  section  requ ires im 
m ed ia te a ction  b y th e A gricu ltu ra l S ta 
b iliza tion  and  C onservation  S ta te and  
cou nty comm ittees, it  is  essentia l th a t 
§ 722.354 b e m ade effective as soon as 
possib le. A ccord in gly, it is  hereb y de
term in ed  and fou n d  th a t com pliance w ith  
th e 30-day effective da te requ irem en t o f 
section  4 o f th e A d m in is tra tive P ro 
cedu re A ct is im p ra ctica b le an d  con tra ry


